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United States Environmental Protection Agency 
Region 5 
77 West Jack<>on Boulevard 
Chicago. Illinois 60604-3590 

Attn: Attorney Michael McClary 

Rc: Ground Water Sampling Event 
Griffith Landfill 

Dear Mr. McClary: 

P¢tfr£P C:OUNTY 

61>1.~ CENTRAL ,1\VEhlll£ 

FOR'rA~E. INlJ1ANA .. e;3G6 

TELFI~norl£' CZIDl 'lt:;'·i'22-4 

US EPA RECORDS CENTER REGION 5 

1111111111111111111111111111111111111111 
464476 

On behalf of the TO'o\'n of Griffith we wish to thank you and your staff for meeting with us on 
January 14, 1997 to discuss your proposed sampHng of scJccted ground wntcr monitorjng wens at the 
Griffith Landfill. A~ we discus!>ed during the meeting. the Town of Griffith requests that you provide 
information outlined below as pan of an agreement to provide aC(Iess to the selected existing monitoring 
wells at the landfill. This information is needed by our staff to dc~elop a better understanding of the 
hydrogeological relationship between the landfill and the surrounding sites which you hnvc studied 
extensively. 

1. A copy of the sampling and analysis plan that will be used during the sampling event and 
a copy of the analytical laboratory ONQC Plan. 

2. A ropy of the site plam showing the location of all existing monitoring wells that have been 
installed as part of the investigation of the area surrounding the Griffith Landfill including 
but not limited to the ACS Site. 

3. A copy of the ground water flow maps prepared based on data obtained from the 
monitoring well~ and piezometers installed for the ACS Site. At a minimum. it is requested 
that enough maps be provided to define seasonal fluctuationc;: in the elevation and direction 
of flow of the ground water. including the most recent readings obtained in the Fall of 
1996. 

4. A copy of the most recent summary uf historical analytical data obtained from all of the 
existing monitoring wells in the "'icinity of this site .. 

5. A copy or the hydrogeologic report which descdoos the subsurface investigations that have 
be,cn pcrftmned to date for the ACS Site as well a.'\ a description of the resulting 
interpretation of the hydrogeologic setting for this area. 

6. A oopy of the lirnillli of oontamlnation map th.at was presented to the Town Council during 
our meeting of January 14, 1997. 
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7. A e.opy of the design report thnt describe, in detail, the remediation program that will be 
utilized at the ACS Site as well as the timelinc for the imrlcmentation of the remediation 
program. 

8. A copy of all field data, laboratory results and correspondence rdated to the sampling. 
testing and evaluation of the ground water obtained from the Griffith LandtiU prO\'idcd as 
part of the normal distribution of data. 

9. A CCIPY of all future. correspondence rc.lated to. any actions reg:udi11g the ACS Site. 

It is our understanding that )'nu intend to instruct Montgomery Watson, the oonsuJtant retained 
by the ACS NPL Site Exet:utive Committee, to sample and aoalyze ground water obtitined from Monitoring 
Wells. M-lS, M-2S, M-4S and M-40 in mid-February 1997. You have. indicated that an EPA re-presentative 
will be present throughout the sampling program at the Griffith Landfill and that split samples will he 
collected at each of these monitoring wells and sent to one of EPA's contract laboratories to be analyzed 
for the same list of parameters that will be performed by the. laboratory used by Montgomery Watson. If 
we arc mistaken regarding the understandins, please inform us of the procedures immedi11tely. 

ln addition to the items outlined above. it will also be necessary to obtain a stutcment of 
indemnification from Montgomery Watson tegarding potential damages at the Griffith Landfill th<Lt could 
oc.cur during, or as a result of, the ground water sampling event. 

Please forward the requested information to: 

Robert M. Schwerd 
2637 - 45th Street 
Highland. Indiana 46322 
(219) 924-2427 

Upon receipt of this information, we will make final arrangeJUcnts with Montgomery Watson for 
the refcrcnecd s;unpJhi!pwent. 

Sincerely, 

RMS/cllc 

cc: Don Dryenton 
Ron Coop~r 
Rick Konopasek 
Stan Dobosz 
Wayne Govcrt 
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ENVIRONMENTAL 
MONITORING AND 
TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
7081967-6666 
FAX:· 708/967-6735 

LABORATORY REPORT 
K & S Testing and Engineering, Inc. 
9715 Kennedy Ave. 
Highland, IN. 46322 

05939 

Report Date: 11/12/90 
Sample Received: 10/27/90 

Sample Description: Water- Griffith Landfill, Indiana 

.,. a::!JISil'ii\t\liLL MF•l&ailf*& " K-<:uarseaN -116Wf!A$$ AW 6 i&M 

Chemical Total 
Date Sample Description Oxygen Demand Organic Carbon 

10/25 8435 MWlS 60. 34 

10/25 8436 MWlD 48. 25 

10/25 8437 MW2S 56. 21 

10/25 8438 MW2D 28. 32 

10/25 8439 MW3S 92. 41 

10/25 8440 MW3D 60. 20 

10/25 8441 MW4S 360. 108 

10/25 8442 MW4D 28. 13 

10/25 8443 MW5S 250. 67 

10/25 8444 MW5D 62. 34 

All results expressed as ppm unless otherwise indicated. 

Analyses performed using "St~ndard Methods for the Examination of Water and 
Wastewater", 17th Edition. 

LABORATORY DIRECTOR 



ENVIRONMENTAL 
MONITORING ·AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
7081967-6666 . 
FAX:· 7081967-6735 

LABORATORY REPORT 
K & S Testing and Enginee~ing, Inc. 
9715 Kennedy Ave. 
Highland, IN. 46322 

05940 

Repo~t Date: 11/12/90 
Sample Received: 10/27/90 

Sample Description: Water- Griffith Landfill, Indiana 

z 9.'\!lttffl£@'4 

pH Dissolved 
Date Sample Description (units) Solids 

Magnesium/ 
Chloride Calcium Hardness 

10/25 8458 MWlS 7.16 990 55 42./210 

10/25 8459 MWlD 7.57 650 22 55./140 

10/25 8460 MW2S 7. 51 730 49 36./160 

10/25 8461 MW2D 7.59 650 6.1 53./130 

10/25 8462 MW3S 7.23 730 54 49./340 

10/25 8463 MW3D 7.74 810 37 53./190 

10/25 8464 MW4S 7.30 3400 10.30 63./670 

10/25 8465 MW4D 7.57 1100 153 36./100 

10/25 8466 MW5S 7.05 1100 56 67./300 

10/25 8467 MW5D 7.63 980 3.7 53./180 

All results exp~essed as ppm unless othe~wise indicated. 

Analyses pe~fo~med using "Standa~d Methods fo~ the Examination of Water and 
Wastewater", 17th Edition. 
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LABORATORY DIRECTOR 
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ENVIRONMENTAL 
MONITORING ·AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
7081967-6666 
FAX:· 7081967-6735 

LABORATORY REPORT 
K & S Testing and Engineering, Inc. 
9715 Kennedy Ave. 
Highland, IN. 46322 

05938 

Report Date: 11/12/90 
Sample Received: 10/27/90 

Sample Description: Water - Griffith Landfill, Indiana 

WHH>WG RWMbdfi ?'ie'S£<·!· NiZitJIWM •PHIS W aa •as 

Date Sample Description I ron 

10/25 8448 MW1S 18. 

10/25 8449 MWlD 23. 

10/25 8450 MW2S 20. 

10125 8451 MW2D 13. 

10/25 8452 MW3S 76. 

10/25 8453 MW3D 30. 

10/25 8454 MW4S 64. 

10/25 8455 MW4D 9.6 

10/25 8456 MW5S 120 

10125 8457 MW5D 29. 

All results expressed as ppm unless otherwise indicated. 

Analyses performed using ''Standard Methods for the Examination of Water and 
Wastewater", 17th Edition. 

't!f -
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EN VI RON MENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
7081967-6666 . 
FAX:· 7081967-6735 

LABORATORY REPORT 
K & S Testing and Enginee~ing, Inc. 
9715 Kennedy Ave. 
Highland, IN. 46322 

05949 

Repo~t Date: 
Sample Received: 

Sample Desc~iption: Wate~- G~iffith Landfill, Indiana MW1S 
Sample No.: 8468 

Volatile O~ganic 
Compounds: 

1. Acetone 
2. Ac~olein 

3. Ac~ylonitdle 

4. Benzene 

5. B~omodichlo~omethane 

6. B~omofo~m 

7. B~omomethane 

8. 2-butanone 
(methyl ethyl ketone) 

9. Ca~bon disulfide 
10. Ca~bon tet~achlo~ide 

11. C h 1 o ~o benZene 
12. Chlo~odib~omomethane 

13. Chlo~oethane 
14. 2-chlo~oethyl vinyl ethe~ 

15. Chlo~ofo~m 
16. Chlo~omethane 

17. Dib~omomethane 
18. Dichlo~odifluo~omethan~ 

19. 1,1-dichlo~oethane 

20. 1,2-dichlo~oethene (total) 

21. cis-1,3-dichlo~op~opene 

22. t~ans-1,3-dichlo~opropene 

23. Ethylbenzene 

Concent~ation 

Found In Sample 

18 
<15.0 

<5.0 
< .1 

<0.6 
<4.0 

<0.7 
<10 

<1.0 
<0.6 

<0.6 
<1.0 

<0.7 
<90.2 

<0.5 
<1.0 

<1.0 
<1.0 

<0.5 
<1.0 

<0.5 
<0.9 

0.7 

11/12/90 
10/27/90 



ENVIRONMENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053,3203 
7081967-6666 
FAX:· 708/967-6735 

LABORATORY REPORT 
K & S Testing and Engineering, Inc. 
9715 Kennedy Ave. 
Highland, IN. 46322 

05949-A 

Report Date: 
Sample Received: 

Sample Description: Water- Griffith Landfill, Indiana MWlS 
Sample l~o.: 8468 

Volatile Organic 
Compounds: 

24. Ethyl methacrylate 
25. 2-hexanone 

26. Iodomethane 
27. Methylene chloride 

28. 4-methyl-2-pentanone 
29. Styrene 

30. 1,1,2,2-tetrachloroethane 
31. Toluene 

32. 1,1,1-trichloroethane 
33. 1,1,2-trichloroethane 

34. Trichloroethene 
35. Trichlorofluoromethane 

36. 1,2,3-trichloropropane 
37. Vinyl acetate 

38. Vinyl chloride 
39. Xylenes (total) 

Con centra t ion 
Found In Sample 

<1.0 
<5 

<1.0 
<0.8 

<5 
<1.0 

<3.9 
4.4 

<0.5 
<2.5 

<0.5 
<0.5 

<1.0 
<1.0 

<0.7 
3 

All results expressed as ppb unless otherwise indicated. 

11/12/90 
10/27/90 

Methods performed using EPA methods 8240 in accordance with SW-846~ Third Edition. 
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ENVIRONMENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
708/967-6666 
FAX: 7081967-6735 

LABORATORY REPORT 05936 
K & S Testing and Engineering, Inc. 
9715 Kennedy Ave. 
Highland, IN. 46322 

Report Date: 11/12/90. 
Sample Received: 10/27/90 

Sample Description: Water- Griffith Landfill, Indiana MW4S 
Sample No.: 8470 

Volatile Organic 
Compounds: 

1. Acetone 
2. Acral e in 

3. Acrylonitrile 
4. Benzene 

5. Bromodichloromethane 
6. Bromoform 

7. Bromomethane 
B. 2-butanone 

(methyl ethyl ketone) 

9. Carbon disulfide 
10. Carbon tetrachloride 

11. Chlorobenzene 
12. Chlorodibromomethane 

13. Chloroethane 
14. 2-chloroethyl vinyl ether 

15. Chloroform 
16. Chloromethane 

17. Dibr-omomethane 
18. D i c h 1 o n~.d if l u or-om ethane 

19. 1,1-dichlor-oethane 
20. 1,2-dichlor-oethene (total) 

21. cis-1,3-dichloropr-opene 
22. tr-ans-1,3-dichloropropene 

23. Ethyl benzene 

Concentration 
Found In·sample 

<1.0 
<15.0 

<5.0 
<.1 

<0.6 
<4.0 

<0.7 
460 

<1.0 
<0.6 

<0.6 
<1.0 

160 
<90.2 

<0.5 
<1.0 

<1.0 
<1.0 

<0.5 
<1.0 

<0.5 
<0.9 

<0.6 \_o .... ,,) R uJ. 
I t.? ~ I 

, "_ .. a ... L c:. • e- '~ ~ ' 

/ 
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ENVIRONMENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
7081967-6666 
FAX:· 7081967-6735 

LABORATORY REPORT 
K & S Testing and Engineering, Inc. 
9715 Kennedy Ave. 
Highland, IN. 46322 

05936-A 

Report Date: 11/12/90 
Sample Received: 10/27/90 

Sample Description: Water - Griffith Landfill, Indiana MW4S 
Sample No.: 8470 

M "''*MfWtp unmmmcm 

Volatile Organic 
Compounds: 

24. Ethyl methacrylate 
25. 2-hexanone 

26. Iodomethane 
27. Methylene chloride 

28. 4-methyl-2-pentanone 
29. Styrene 

30. 1,1,2,2-tetrachloroethane 
31. Toluene 

32. 1,1,1-trichloroethane 
33. 1,1,2-trichloroethane 

34. Tdchloroethene 
35. Trichlorofluoromethane 

36. 1,2,3-trichloropropane 
37. Vinyl acetate 

38. Vinyl chloride 
39. Xylenes (total) 

JW:Z 

Concentration 
Found In Sample 

<1.0 
<5 

<1.0 
<0.8 

<5 
<1.0 

<3.9 
6.5 

<0.5 
<2.5 

<0.5 
<0.5 

<1.0 
<1.0 

<0.7 
<0.9 

All results expressed as ppb unless otherwise indicated. 

*Wfl 

Methods performed using EPA methods 8240 in accordance with SW-846, Third Edition. 

\--l? ,. (.J i-" _._ __ c.. . 
LABORATORY DJRF.l""TOR 
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ENVIRONMENTAL 
MONITORING· AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
7081967-6666 
FAX:· 7081967-6735 

LABORATORY REPORT 
K & S Testing and Engineering, Inc. 
9715 Kennedy Ave. 
Highland, IN. 46322 

05937 

Report Date: 11/12/90 
Sample Received: 10/27/90 

Sample Description: Water- Griffith Landfill, Indiana 

""'t:""i .•iltl~f.\\!!.t1t.ll!B!i5Jl!:z::t!JdlJ:S'iWI.i>::LOl::CSCLJUZi:mbill::s::a::xwJIZf&JJti.C!ii\\\./i.• ... 4 Cin:m:!G!i1SIGJU'C:* 4'"¥m!AW::Ziil01 t &* 91N!it.iSIWE4iiGiiD6UidJ W:SWWlt.+U:W 

Date 10/25 10/25 

Sample 8445 8447 

Description Water NWlS Water MW4S 

Arsenic <0.01 0.01 

Barium 0.21 0.96 

Cadmium <0.01 <0.01 

Chromium 0. 02 . 0.01 

Lead 0.05 0.04 

Mercury <0.01 <0.01 

Selenium <0.01 <O.Ol 

Silver <0.01 <0.01 

All results expressed as ppm unless otherwise indicated. 

Analyses performed using ~standard Methods for the Examination of Water and 
Wastewater~, 17th Edition. 

r Ar""""~,. ...... .,......,_ ... _. _____ _ 



EN VI RON MENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
7081967-6666 
FAX:' 7081967-6735 

LABORATORY REPORT 
K & 5 Testing and Enginee~ing, Inc. 
9715 Kennedy Ave. 
Highland, IN. 46322 

05941 

Repo~t Date: 11/12/90 
Sample Received: 10/27/90 

Sample Desc~iption: Wate~- G~iffith Landfill, Indiana 

~d..i!.ilfiQUtiJ.Wii£5i&j¥ NRMi'"'' Qt@!JU&JDSIOI ew•J.o• 8 DMP ¥8 egswww am:GSIA&IJdliiESZI 

Date Sample Desc~iption ''' i tra te Fluoride 

10/25 8458 MW15 0.7 0.64 

10/25 8459 MW1D 0.2 1.2 

10/25 8460 MW2S 0.21 1.2 

10/25 8461 MW2D 0.55 1.2 

10/25 8462 MW3S 0.21 1.4 

10/25 8463 MW3D 0.23 1.1 

10/25 8464 MW4S 1.2 1.0 

10/25 8465 I~W4D 0.35 0.34 

10/25 8466 MW5S 1.28 0.57 

10/25 8467 MWSD 0.38 0.99 

All ~esults expressed as ppm unless otherwise indicated. 

Analrses pe~fo~med using "Standard Methods fo~ the Examination of Wate~ and 
Wastewater"~ 17th Edition. 

LABORATORY DIRECTOR 



ENVIRONMENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
708/967-6666 
FAX:· 708/967-6735 

LABORATORY REPORT 
K & S Testing and Engineering, Inc. 
9715 Kennedy Ave. 
Highland, IN. 46322 

05934 

Report Date: 11/12/90 
Sample Received: 10/27/90 

Sample Description: Water- Griffith Landfill, Indiana MW3S 
Sample No.: 8469 

~~·~z:a:t24i&dl&bSZ!iti3@& I ! ''hCUi!&•YPMN W' 

Volatile Organic 
Compounds: 

1. Acetone 
2. Acrolein 

3. Acrylonitrile 
4. Benzene 

5. Bromodichloromethane 
6. Bromoform 

7. Bromomethane 
8. 2-butanone 

• Jit.h9 .d:::&IIIA&iYH 

(methyl ethyl ketone) 

9. Carbon disulfide 
10. Car-bon tetrachloride 

11. Chlorobenzene 
12. Chlorodibromomethane 

13. Chloroethane 
14. 2-chlor-oelhyl vinyl ether-

15. Chloroform 
16. Chlor-omethane 

17. Dibromomethane 
18. Dichlorq~ifluoromethane 

19. 1,1-dichloroethane 
20. 1,2-dichloroethene (total) 

21. cis-1,3-dichloropropene 
22. trans-1,3-dichloropropene 

23. Ethylbenzene 

CUSWWli!lJlElfJ sw;w 

Con centra ti on 
Found In Sample 

8.7 
<15.0 

<5.0 
1.7 

<0.6 
<4.0 

<0.7 
<10 

<1.0 
<0.6 

<0.6 
<1.0 

<0.7 
<90.2 

<0.5 
<1.0 

<1.0 
<1.0 

<0.5 
<1.0 

<O.S 
<0.9 

<0.6 

aa:aauu:cauw:a: '* waa 

r A~,..,. ... --------···-
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ENVIRONMENTAL 
MONITORING AND 
TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
7081967-6666 
FAX:· 7081967-6735 

LABORATORY REPORT 
K & S Testing and Engineering, Inc. 
9715 Kennedy Ave. 
Highland, IN. 46322 

05934-A 

Report Date: 11/12/90 
Sample Received: 10/27/90 

Sample Description: Water- Griffith Landfill, Indiana MW3S 
Sample No.: 8469 

Iii Rf!tjtJMNf@ 44*5' 3@ G*#§i#Cif.U.t!t.tu¢ • 
Volatile Organic Con centra tion 

Compounds: Found In Sample 

24. Ethyl methacrylate <1.0 
25. 2-hexanone <5 

26. Iodomethane <1.0 
27. Methylene chloride <0.8 

28. 4-methyl-2-penta~one <5 
29. Styrene <1.0 

30. 1,1,2,2-tetrachloroethane <3.9 
31. Toluene 2.5 

32. 1,1,1-trichloroethane <0.5 
33. 1,1,2-trichloroethane <2.5 

34. Trichloroethene <0.5 
35. Trichlorofluoromethane <0.5 

36. 1,2,3-trichloropropane <1.0 
37. Vinyl acetate <1.0 

38. Vinyl chloride <0.7 
39. Xylenes (total) 3.5 

All results expressed as ppb unless otherwise indicated. 

NAAM 

Methods performed using EPA methods 8240 in accordance with SW-846, Third Edition. 

LABORATORY DIRECTOR 



ENVIRONMENTAL 
MONITORING·AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
708/967-6666 
FAX:· 708/967-6735 

LABORATORY REPORT 
K & S Testing and Engineering, Inc. 
9715 Kennedy Ave. 
Highland, IN. 46322 

05937 

Report Date: 11/12/90 
Sample Received: 10/27/90 

Sample Description: Water- Griffith Landfill, Indiana 

~w.rmu wss•aa~c:m *'46 m•&®ERe¥m 1ff9At*' a 

Date 10/25 10/25 10/25 

Sample 8445 8446 8447 

Description Water ~1W1S Water MW3S Water MW4S 

Arsenic <0.01 0.05 0.01 

Barium 0.21 0.23 0.96 

Cadmium <0.01 <0.01 <0.01 

Chromium 0.02 <0.01 0.01 

Lead 0.05 0.02 0.04 

Mercury <0.01 <0.01 <0.01 

Selenium <0.01 <0.01 <0.01 

Silver <0.01 <0.01 <0.01 

All results expressed as ppm unless otherwise indicated. 

An<~.lyses performed using "St"'ndc'l.r-d 11ethods for the ElC.C!.min.;~.tion of l~c1.ter c1.nd 
Wastewater", 17th Edition. 

¥f#I·Y 

LABORATORY DIRECTOR 

-
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EN VI RON MENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
7081967-6666 
FAX:· 7081967-6735 

LABORATORY REPORT 01470 
K & S Testing and Engineering, Inc. 
9715 Kennedy Ave. 
Highland, HI. 46322 

Sample Description: Proj" 220 Griffith Landfill 

Report Date: 8/30/90 
Sample Received: 7/31/90 

-----------------""""~-------ll!l'e-------_.,...........,.~~,~~--....- .. -.. ·-····. ,. ·---~·~ . ·;;-_.·,~ 

Date 7/30 7130 7/30 7/30 7/30 7/30 7/30 

Sample 3941 3942 3943 3944 3945 3946 3947 

Well Number MW1D MWlS ~IW2S MW2D ~IW3S f1W3D MW4S 

Hardness 681 213 641 555 816 209 465 

Total Dissolved 
Solids 450 480 580 510 710 230 530 

Chloride 11 33 5 62 47 45 167 

Chemical Oxygen 
Demand 132 116 0':1 ,,_ 122 96 36 102 ,. 

Total,Organic J 

Carbon ' 16.3 38~7 19. 1 26.8 40.1 63.5 23.8 

Iron 14. 24. 22. 13. 27. 60. 6. 1 

pH ( un i ts ) 6. 6 6. 4 6.4 6.3 6.4 6..3 6.7 

Magnesium 75 48 83 46 68 47. 62 

Calcium 149 6.3 120 146. 214. 6.4 84 

Nitrate 0.60 <O.l 0.28 <0.1 0.23 0.14 0.20 

Fluoride 0.90 6.38 1.10 0.67 0.63 1.30 0.58 

All results expressed as ppm unless otherwise indicated. 

Methods performed according to SW-846, "Test Methods for Evaluating Solid 
Waste". 



ENVIRONMENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

8100 North Austin Averiue 
Morton Grove, Illinois 60053-3203 
708/967-6666 
FAX:· 708/967-6735 

LABORATORY REPORT 
K & S Testing and Engineering, Inc. 
9715 Kennedy Ave. 
Highland, IN. 46322 

Sample Description: Proj» 220 Griffith Landfill 

.•... \'' 

Date 7130 7/30 

Sample 3948 3949 .. .. 

Well Number MW4D MW5S 

Hardness 288 692 

Total Dissolved 
Solids 3620 520 

Chloride 902 58 

Chemical Oxygen 
Demand 512 138 

TotaL.Organ i c 
Carbon '· 130 28.3 

Iron 62. 31. 

pH (units) 5.8 7.1 . ._ 
"'· 

Magnesium 64. 77 

Calcium 10. 150 

Nitrate 0.35 0.30 

Fluoride 0.20 0.79 

01471 

Report Date: 8/30/90 
Sample Received: 7/31/90 

~~~~~-:'f~'-·;· 

7/30 

3950 

MWSD 

888 

820 

53 

108 

56.0 

42. 

6.3 

59 

258 

<0.1 

0.44 

All results expressed as ppm unless otherwise indicated. 

Methods perfor-med according to SW-846, "Test ~lethods for Evaluating Solid 
Waste". 

········-~·-":'·""~~ 

1 .llRt"'\D.I\Tt"'\DV nrorrTI'""\D 
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·ENVIRONMENTAL 
MONITORING AND 
TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
7081967-6666 . 
FAX:· 7081967-6735 

LABORATORY REPORT 
K & S Testing and Engineerjr:g, Inc. 
9715 Kennedy Ave. 

02320 

Highl~nd, IN. 46322 
Report Date: 9/17/90 

Sample ReceivE'd: 7/13/90 

Sample Description: Griffith Landfill MW-15 
Sample ~lo.: 3942 

Volatile Organic 
Compounds: 

1. Acetone 
2. Acrolein 

3. Acrylonitrile 
4. Benzene 

5. Bromodichlorbmeihane 
6. Bromoform 

7. 
8. 

Bromomethanl" 
2-butanone 
(methyl ethyl ketone) 

9. C~rbon disulfide 
10. Carbon tetrachloride 

11. Chlorobenzene 
12. Chlorodibromomethane 

13. Chloroethane 

t: t&ICLAU Lli 

14. 2-chloroethyl vinyl eth,:r-

15. Chl oro farm 
16. ChloromethinF 

17. DibromomethanE' 
18. Dichlorodifluoromethan~ 

19. 1,1-dichloro2thane 
20. 1,2-dichloroPthene (totJl) 

21. cis-1,3-dichloroprope"" 
22. trans-1, 3-d i ch 1 oropr-opF~'"' 

23. EthylbenzFne 

Concentration 
Found In Sample 

10 
<1~.0 

<5.0 
3 

<0.6 
<4.0 

<0.7 
13 

<1.0 
<0.6 

<O. t, 
<1.0 

(0.7 
<90.2 

q 

<1.0 

< 1 • () 
<1.0 

<O, ~, 

43 

<.0.':' 
(0. '·' 



EN VI RON MENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, /llinois 60053-3203 

' 7081967-6666 
FAX:· 7081967-6735 

LABORATORY REPORT 
K & S Testing and Engine~ring, Inc. 

· 9715 Kennedy Ave. 
Highland, IN. 46322 

02320· (\ 

Report Date: 9/17/90 
7/13/90 Sample Received: 

Sample D~scription: Griffith Landfill MW-15 
Sample ~lo.: 3942 

-Volatile Organic 
Compounds: 

24. Ethyl.methacrylate 
25. 2-hexanone 

26. Iodomethane 
27. Methylene chloride 

28. 4-methyl-2-pentanone 
29. Styrene 

aq;mw 

30. 1,1,2,2-tetrac~loroethanP 
31. Toluene 

32. 1,1,1-trichloroethane 
33. 1-,),2-trichloroethane 

' 
34. Trichloroethene 
35. Trichlorofluoromethane 

36. 1,2,3-trichloropropane 
37. Vinyl acetate 

38. Vinyl chloride 
39. Xylenes (tot~l) 

Concentration 
Found In Samplr: 

<1.0 
<5 

<1.0 
<0.8 

<5 
(1.0 

<3.9 

2 
<2. 5 

<0.5 
<0.5 

<1.0 
<1.0 

<0.7 
<0.9 

All results expressed as pp~ u~lc~s otherwise indicated. 

. . 

aiaw~a.u::ssisnmuiacw.c;i:r•.s:L .,,.,. :cw.!u·wciua 

~lethods performed using EPI'l !f',p\!:orls 8240 in accordance wiih SW-8 116, Thir·d Fd.i \ i<.'r'-
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ENVIRONMENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 
. . 

. . . 

•. 

'· 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
708/967-6666 
FAX:· 708/967-6735 

. LABORATORY REPORT 02321 
K & S Testing ~nd Engineering, 
9715 Kennedy Ave. 
Highland, IN. 46322 

In c. 

Report D~te: 9117/90 
Sampl~ Received: 7/31/90 

Sample Description: Griffith I..J.nd"fi 11 MW-45 
Sample ~Jo.: 3948 

Vo 1 a ti 1 e 0 rg ani c 
Compounds: 

1. Acetone 
7.. Acrolein 

3. Acrylonitrile 
4. Benzene 

5. Bromodichloromethane 
6. Bromoform 

7. 
8. 

BromomethanE' 
2-bu tan one 
(methyl ethyl ketone) 

9. Carbon disulfide 
10. Carbon tetrachloride 

11. Chlorobenzene 
12. Chlorodibromomethane 

13. Chloroethane 

: T J$QitPD :uw::W;::; • 

14. 2~chloroethyl vinyl ethP~ 

15. Chloroform 
16. Chloromethane 

17. Dibromometh~n~ 
18. Dichlorodifluoromethan~ 

19. 1,1-dichloroe,hane 
20. 1,2-dichloroethene (lbt~ll 

21. cis-1,3-dirhloroprop~nE 

22. trans-1,3-dichloropropell::> 

23. [thylbenzenF 

Concentration 
Found In Sample 

<1.0 
<15.0 

<5.0 
12 

<0.6 
<4.0 

<0.7 
11 

<1.0 
<0.6 

<0.6 
<1.0 

<0.7 
<90.~ 

5 
<1.0 

<1.() 
<1.0 

<O.~ 

28 

<O.~ 

<0.9 

<0.6 

sc:anmtt.w- QIJJW.P lP.¥ . 4t. .k .. U-AA 

r A DI"\D AT-~''"'"''~,_,_ .... ,...._, 



EN VI RON MENTAL 
MONITORING AND 

TECHNOLOGIES; INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
7081967-6666 
FAX:· 7081967-6735 

LABORATORY REPORT 02321·-A 
K & S Testing and Engineering, Inc. 
9715 Kennedy Ave. 
Highlan·d, IN. 46322 

Sample Description: Griffith La!1d"fi1l MW-45 
Sample No.: 3948 

Report Date: 9/17/90 
Sample Received: 7/31/?0 

----.-.-------------~-IIIIi!-.----------------...... ----,...,.. .... -":"~·.,,*,""=='-
Volatile Or·g ani!= Concentration 

Compounds: Found In Sample 

24. Ethyl methacrylate <1.0 
25. 2-hexanone <5 

26. Iodomethane < 1. 0 
27. Methylene chloride <0.8 

28. 4-methyl-2-pentanone 6 
29. Styrene <1.0 

30. 1 , 1 , 2, 2- tetra c h 1 o roe t h .w P. <3.9 
31. Toluene 20 

-, 
\ 

32. 1,1,1-trichloroethane 3 
33. 1., 1 , 2- t ri c h l or o ethan e <2.5 

' 
34. Tri chl oroe t hene <0.5 
3 'j. TrichlorofluoromethanF <O. 5 

36. 1,2,3-trichloropropanP. <1.0 
37. Vinyl acetate <I .0 

38. Vinyl chloride <0.7 
39. Xylenes (toLd) <0.9 

All results expressed as ppb u•\lps:, othen..Jise indicated. 

~lethods performrcd using [pr, method·,:; 0240 in accor-dance with Sl~-R4f.., Third l.di I i.o:1-

I 1\ Dr'\D 1\Tr'\D" 1"'\rn~,_-r,..,., 



ENVIRONMENTAL 
MONITORING AND 
TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
7081967-6666 
FAX:· 708/967-6735 

-------~---------·- ·--·---·- ··---------------·---····· 
LABORATORY REPORT 

K & S Testing and EnginenJng, lnc. 
9715 Kennedy Av~. 

Highland, IH. ll6322 

Sample Description: Proj ~~70 Griffith Landfill 

DE'por-t [).,ty: 8/~0<>0 

S Mn p I ,, n I' c r.• 1 •; r- d : 7 I .i I I? fl 

__.,..,._ ~''""''-'~ti~_ . ..,,ol'l'lmr..,.: =•---~=·----tl'i:C:t:m'.i....,...., '""' «ft'Wmi!II'III!S£\lJI'liA4"'·rr•' ·····-·- ~ .,.-.._.,.,..._ --." ~-~r .•.. · .. ~ ..... •u.::..:::a:t.±'-- -~-~----··· .. . .. - ~- ... 

Date 7130 

Sample 39(\( 39'-l-8 

Well Humber tlull s l'IWI'J D 

A1~senic 0.08 <0.2 

Darium 0. 1? 0.90 

Cadmium 0. ~~~ <O.OJ 

Chromium 0. ()•1 o.oz 

Lead 0.07 0.05 

tlercury __ <0.01 <O.Ol 

Selenium 0. 0 ~·. ·:o. 2 

Silver <0.01 0.01 

All results expr-Pssed c'\S ppm unlps-; r.1then~ise indicated. 

tlethods perfornwrl dCCur-ding lo ()l•J n•l!,, ''fpsl l1ethods for- Ev.llllcllinrJ Suli.rJ 
Waste". 

~ ~~----------



ENVIRONMENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
7081967-6666 
FAX:· 7081967-6735 

LABORATORY REPORT 
K & S Testing and Engineeri•:g, Inc. 
9715 Kennedy AvP. 
Highland, IN. 46322 

07319 

Report Date: 
Sample Received: 

Sample Descriptjon: Griffi\'' l.e1ndfill MW-35 
Sample No.: 3946 

Volatile Organic 
Compounds: 

1. Ace tone 
2. Acrolein 

3. Acrylonitrile 
4. Benzene 

s. Bromodichloromethane 
6. ·Bromoform 

7. BromomethanE' 
8. 2-butanone 

(methyl ethyl ketone) 

9. Carbon disulfide 
10. Carbon tetr·.:nhloride 

11. Chlorobenzene 
12. Chlorodibromomethane 

13. Chloroethane 
1 4 • 2- c h 1 o roe t h y l vi n y 1 e t k-r 

15. Chl.oroform 
16. Chlorometh~ne 

17. Dibromomethane 
18. Dichlorodifluoromethan2 

19. 1,1-dichloro~ihane 

20. 1~2-dichloroPthene (lcl~l) 

21. cis-1,3-dichloropropenr,-
22. trans-1, 3-d i < hl oropr-or~.·r P 

23. EthylbenzPnP 

Concentration 
Found In Sampl~?.. 

5 
<15.0 

<5.0 
5 

1 
(tLO 

<0.7 
1 2 

<1.0 
<0.6 

<O. ;, 
<1.0 

<0.7 
<90.2 

<O. ;, 
<1.0 

<1.0 
<1.0 

<0. ~l 

38 

<0-5 
<0.9 

<O. f, 

9/17/90 
7/13/90 

I .llRf"lD.LlTt"\DV nJDr:'r"TnD 
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ENVIRONMENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
7081967-6666 
FAX:· 7081967-6735 

LABORATORY REPORT 
K & S Testing and Engineering, Inc. 
9715 Kennedy Ave. 
Highl~nd, IN. 46322 

02319-A 

Rl"por·t O~te: 

Sample Description: Griffith L~ndfill MW-35 
Sample ~lo.: 3946 

Sample Received: 

Volatile Org~nic Concentration 
Compounds: Found In Sample 

24. Ethyl methacrylate <1.0 
25. 2-hex~none 5 

26. Iodometh~ne <1.0 
27. Methylene chloride <0.8 

ZB. 4-methyl-2-pentanone 7 

29. Styr~ene <1.0 

30. 1,1,2,2-tetrachloroethane <3. 9 
31. Toluene 11 

32. 1,1,1-trichloroethane ..,. 
" 33. 1.,~,2-trichloroeth~ne <2.5 

'• 

34. Trichloroethene <0.5 
35. Trichlorofluoromethanc <0.5 

36. 1,2,3-trichloropropane <1.0 
37. Vinyl acetate 

38. Vinyl chloride <0.7 
39. Xylenes (toL1l) <0.9 

All results expressed as ppl~ \~nle·"-:: otherwise indicated. 

9/17/90 
7/13/90 

d.TPifi6E~iiF. lll!f!IB.Sl!J+JJ4QU-

Methods performed using EP~ ~2thods 8240 in accordance with SW-846, Third Edition. 



ENVIRONMENTAL 
MONITORING AND 
TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
7081967-6666 
FAX:· 7081967-6735 

LABORATORY REPORT 
K & S Testirig and Engineering, Inc. 
9715 Kennedy Ave. 
Highland; IN. 46322 

Sample Description: Proj H220 Griffith Landfill 

Ft.Pfi. S"F.~.twh I QiiiM 

Date 7/30 7/30 

Sample 3942 3945 

Well Number MWlS MW3S 

Arsenic 0.08 0.07 

Barium 0.17 0.24 

Cadmium 0.02 <0.01 

Chromium O.Oll 0.03 

Lead 0.07 0.05 

Mercur:y <0.01 <0.01 

Selenium 0.03 0.05 

Silver <0.01 <O. 01 

01943 

Report Datp: 9/7/90 
Sample Received: 7/31/90 

7/30 

3947 

MW4S 

0.05 

0.20 

<0.01 

0.01 

0.06 

<0.01 

(0.01 

0.01 

All results expressed as ppm unless otherwise indicated. 

~lethods performed clCCording to SW-81J.6, "Test Methods for Evali.tating Solid 
Waste". 



k & S testing and Engineering Inc. 
97' 5 Kennedy Ave. Highland, Indiana Phone: (219) 924·5231 
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EN VI flON 1\11 ENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
7081967-6666 
FAX:' 7081967-6 7 35 

------------------------------------------ ----

LABORATORY REPORT 
I< & S T e s ti n g Ml d En g i n e F.' 1 ~ n q , I n ( . 
9715 Kennedy Avp. 
Highland, HI. <16322 

Sample Description: Proj p;_'i'O Griffith Landfill 

.Date 7/30 

Sample 39tl6 

Well ~lumber I'll~.) D 

<0.2 

Barium 0.?6 

Cadmium <0.01 

Chromium 0.05 

Lead 0.08 

tlercury <0.01 

Selenium <0.2 

5 i 1 ve r ·:o.o 1 

01469 

qeport D~lP: 8/30/~0 

S.Hnple f'IPcPi'-JPrl: 7/:JJ/?~J 

7iJQ 

39'-10 

I'!Wt'ID 

<O.Z 

0.90 

<O.Ol 

o.n 

o.o:, 

<0.01 

<O.Z 

0.01 

All results exprPssed as ppr.: un1E'ss rlthE'n~ise indicated. 

tlethods performEo·r.l according l_o 5~J-8'U,, "TPst ~lethods fo,- Ev;~luatiruJ Solid 
Waste''. 



K&S Testing 

ENVIRONMENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
7081967-6666 
FAX:"708/967-6735 

LABORATORY REPORT 
9715 Kennedy Avenue 
Highland, IN. 46322 

Project Name: Griffith Landfill 
Project No.: 220 
Sample Description: Water 

Report Date: 3/12/91 
Sample Received: 2/01/91 

Total 

11645-D 

pH Dissolved Magnesium/ 
Date Sample Description (Unite) Solids Chloride Calcium Hardness 
1/28 3278 MW-1D 7.5 308 38 46/96 430 

1/28 3277 MW-18 6.8 632 40 36/153 530 

1/28 3280 MW-2D 7.2 498 6 44/90 410 

l/28 3279 MW-28 7.1 748 60 36/147 510 

l/30 3282 MW-3D 7.2 520 40 48/131 530 

1/30 3281 MW-3S 7.0 420 39 64/150 640 

1/30 3284 MW-4D 7.2 556 147 42/83 380 

l/30 3283 MW-4S 6.5 2,048 547 55/334 1100 

1/30 3286 MW-5D 7.1 444 29 37/94 390 

1/30 3285 MW-5S 6.6 584 58 34/170 560 

All results expressed as ppm unless otherwise indicated. 

Analyses performed using "Standard methods for the Examination of Water and Wastewater", 
17th Edition. 



K&S Testing 

ENVIRONMENTAL 
MONITORING AND 
TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
7081967-6666 
FAX:· 7081967-6735 

LABORATORY REPORT 
9715 Kennedy Avenue 
Hi~hland, IN. 46322 

Project Name: Griffith Landfill 
Project No.: 220 

Report Date: 3/12/91 
Sample Received: 2/01/91 

Sample Description: Water 

Chemical Total 
Date Sample Description Oxygen Demand Organic Carbon 
l/28 3278 l1W-1D 24.0 13.9 

1/28 3277 t1W-1S 72. 25.7 

1/28 3280 MW-2D 30.0 69.3 

1/28 3279 t1W-2S 68.0 25.3 

1/30 3282 MW-30 52.0 14.5 

1/30 3281 t1W-3S 160 33.6 

1/30 3284 t1W-4D 30.0 10.0 

1/30 3283 t1W-4S 264. 73.6 

1/30 3286 l1W-5D 50.0 19.9 

1/30 3285 t1W-5S 121.0 48.7 

All results expressed as ppm tmless otherwise indicated. 

11645-B 

Analyses performed using "Standard methods for the Examination of Water and Wastewater", 
17th Edition. 

I .1\ Qr\0 .1\Tr\D'V' nfDI::'r-TI""\D 



ENVIRONMENTAL 
MONITORING AND 
TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
7081967-6666 
FAX: 7081967-6735 

LABORATORY REPORT 
K&S Testing 
9715 Kennedy Avenue 
Highland, IN. 46322 

Project Name: Griffith Landfill 
Project No.: 220 
Sample Description: Water 

Date Sample Description 
1/28 3278 MW-1D 

1/28 3277 MW-1S 

1/28 3280 MW-2D 

1/28 3279 ·MW-2S 

1/30 3282 · MW-3D 

1/30 3281 MW-3S 

1/30 3284 MW-4D 

1/30 3283 MW-4S 

1/30 3286 MW-5D 

1/30 3285 MW-5S 

Report Date: 3/12/91 
Sample Received: 2/01/91 

Iron 
7.9 

19. 

15. 

5.3 

38. 

9.3 

1.5 

7.8 

12. 

10. 

All results expressed as ppm unless otherwise indicated. 

11645-A 

Analyses performed using "Standard methods for the Examination of Water and Wastewater", 
17th Edition. 

I Ll Rf"lD LlTf"lDV n1 D r::rTnD 



ENVIRONMENTAL 
MONITORING AND 
TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
708/967-6666 
FAX:· 7081967-6735 

LABORATORY REPORT 
K & S Testing and Engineering, Inc. 
9715 Kennedy Ave. 
Highland, IH. 46322 

95995 

Project Name: Griffith Landfill 
Project Humber: 220 

Report Date: 

Sample Description: Water MW1S 
Sample Ho.:3277 A 

Volatile Organic 
Compounds: 

Concentration 
Found In Sample 

1. Acetone 
2. Acrolein 

3. Acrylonitrile 
4. Benzene 

S. Bromodichloromethane 
6. Bromoform 

7. Bromomethane 
8. 2-butanone 

(methyl ethyl ketone) 

9. Carbon disulfide 
10. Carbon tetrachloride 

11. Chlorobenzene 
12. Chlorodibromomethane 

13. Chloroethane 
14. 2-chloroethyl vinyl ether 

1 S. Chloroform 
16. Chloromethane 

17. Dibromomethane 
18. Dichlorodifluoromethane 

19. 1,1-dichloroethane 
20. 1,1-dichloroethene (total 

21. cis-1,3-dichloropropene 
22. trans-1,3-dichloropropene 

23. Ethylbenzene 

<1.0 
<15.0 

<5.0 
<0.1 

<0.6 
<4.0 

<0.7 
<10.0 

<1.0 
<0.6 

(0.6 
<1.0 

<0.7 
(90.2 

<O.S 
(1.0 

<1.0 
(1.0 

<O.S 
<1.0. 

<O.S 
(0.9 

(0.6 

Sample Received: 

Con centra tion 
Found ln Blank 

<1.0 
<15.0 

<5.0 
0.1 

<0.6 
<0.4 

<0.7 
<10.0 

<1.0 
(0.6 

(0.6 
<1.0 

<0.7 
(90.2 

(0.5 
<1.0 

(1.0 
<1.0 

<O.S 
<1.0 

<O.S 
<0.9 

<0.6 

MDL 

1.0 
15.0 

5.0 
0.1 

0.6 
0.4 

0.7 
10.0 

1.0 
0.6 

0.6 
1.0 

0.7 
90.2 

0.5 
1.0 

1.0 
1.0 

o.s 
1.0 

o.s 
0.9 

2/20/91 
1/30/91 

Quantity 
Limit 

10 
so 

so 
5 

s 
5 

10 
20 

s 
5 

s 
5 

s 
100 

5 
5 

5 
s 

5 
5 

5 
5 

I 1\ DnDI\TnD" nrDr::"II'"'TII"'\1'::11 



ENVIRONMENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
708/967-6666 
FAX:· 7081967-6735 

LABORATORY REPORT 95995-A 
K & S Testing and Engineering, Inc. 
9715 Kennedy Ave. 
Highland, IH. 46322 

Project Harne: Griffith Landfill 
Project Humber: 220 
Sample Description: Water MW1S 
Sample Ho.:3277 A 

Volatile Organic 
Compounds 

Concentration 
Found In Sample 

24. Ethyl methacrylate 
25. 2-hexanone 

26. Iodomethane 
27. Methylene 'hloride 

28. 4-methyl-2-pentanone 
29. Styrene 

30. 1,1,2,2-tetrachloroethane 
31. Toluene 

32. 1,1,1-trichloroethane 
33. 1,1,2-trichloroethane 

34. Trichloroethene 
35. Trichlorofluoromethane 

36. 1,2,3-trichloropropane 
37. Vinyl acetate 

38. Vinyl chloride 
39. Xylenes (total) 

<1.0 
<5.0 

<LO 
<0.8 

<5.0 
<1.0 

<3.9 
<0.5 

<0.5 
<2.5 

<0.5 
<0.5 

<LO 
<1.0 

<0.7 
<0.9 

Report Date: 
Sample Received: 

Concentration 
Found In Blank 

<LO 
<5.0 

<LO 
<0.8 

<5.0 
<1.0 

<3.9 
<0.5 

<0.5 
<2.5 

<0.5 
<0.5 

<1.0 
<LO 

<0.7 
<0.9 

MDL 

1.0 
5.0 

1.0 
0.8 

5.0 
1.0 

3.9 
0.5 

0.5 
2.5 

0.5 
0.5 

1.0 
1.0 -

0.7 
0.9 

All results expressed as ppb unless otherwise indicated. 

2/20/91 
1/30/91 

Quantity 
Limit 

5 
20 

5 
5 

20 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

Methods performed using EPA methods 8240 in accordance with SW-846, Third Edition. 



ENVIRONMENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
7081967-6666 
FAX: 7081967-6735 

LABORATORY. REPORT 
K & S Te~ting and Engineering, Inc. 
9715 Kennedy Ave. 
Highland, IN. 46322 

95995 

Project Name: Griffith Landfill 
Project Number: 220 

Report Date 1 

Sample Received: 
Sample Description: Water MW4S 
Sample No.:3283 

Volatile Organic Con centra tion 
Compounds: Found In Sample 

1. Acetone <1.0 
2. Acrolein <15.0 

3. Acrylonitrile <5.0 
4. Benzene 360 

5. Bromodichloromethane <0.6 
6. Bromoform <4.0 

7. Bromomethane <0.7 
8. 2-butanone <10.0 

(methyl ethyl ketone) 

9. Carbon disulfide <1.0 
10. Carbon tetrachloride <0.6 

11. Chlorobenzene <0.6 
12. Chlorodibromomethane <1.0 

13. Chloroethane <0.7 
14. 2-chloroethyl vinyl ether <90.2 

15. Chloroform <0.5 
16. Chloromethane <1.0 

17. Dibromomethane <1.0 
18. Dichlorodifluoromethane <1.0 

19.' 1,1-dichloroethane <0.5 
20. 1,1-dichloroethene (total 24 

21. cis-1,3-dichloropropene <0.5 
22. trans-1,3-dichloropropene <0.9 

23. <0.6 

Concentration . MDL 
Found In Blank 

<1.0 1.0 
<15.0 15.0 

<5.0 5.0 
0.1 0.1 

<0.6 0.6 
<0.4 0.4 

<0.7 0.7 
<10.0 10.0 

<1.0 1.0 
<0.6 0.6 

<0.6 0.6 
<1.0 1.0 

<0.7 0.7 
<90.2 90.2 

<0.5 0.5 
<1.0 1.0 

<1.0 1.0 
<1.0 1.0 

<0.5 0.5 
<LO 1.0 

<0.5 0.5 
<0.9 0.9 

<0.6 0.6 

2/20/91 
1/'30/91 

Quantity 
Limit 

10 
50 

50 
5 

5 
5 

10 
20 

5 
5 

5 
5 

5 
100 

5 
5 

5 
5 

5 
5 

5 
5 

5 Ethyl benzene 

~~4}Lt..J 
f ..a RnD.l\TnDv nroa=r-rru:, 



ENVIRONMENTAL 
MONITORING AND 
TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
7081967-6666 
FAX:- 7081967-6735 

LABORATORY REPORT 
K & S Testing and Engineering, Inc. 
9715 Kennedy Ave. 
Highland, IN. 46322 

95995-A 

Project Name: Griffith Landfill 
Project Number: 220 

Report Date: 2/20/91 
Sample Received: 1/30/91 

Sample Description: Water MW4S 
Sample No.:3283 

Volatile Organic 
Compounds 

Concentration 
Found In Sample 

24. Ethyl methacrylate 
25. 2-hexanone 

26. Iodomethane 
27. Methylene chloride 

28. 4-methyl-2~pentanone 
29. Styrene 

30. 1,1,2,2-tetrachloroethane 
31. Toluene 

32. 1,1,1-trichloroethane 
33. 1,1,2-trichloroethane 

34. Trichloroethene 
35. Trichlorofluoromethane 

36. 1,2,3-trichloropropane 
37. Vinyl acetate 

38. Vinyl chloride 
39. Xylenes (total) 

<1.0 
<5.0 

<1.0 
<0.8 

<S.O 
<1.0 

<3.9 
<0.5 

<0.5 
<2.5 

<0.5 
<0.5 

<1.0 
<1.0 

<0.7 
<0.9 

Con centra tion 
Found In Blank 

<1.0 
<5.0 

<1.0 
<0.8 

<5.0 
<1.0 

<3.9 
<0.5 

<0.5 
<2.5 

<O. S 
<0.5 

<1.0 
<1.0 

<0.7 
<0.9 

All results expressed as ppb unless otherwise indicated. 

MDL 

1.0 
5.0 

1.0 
0.8 

5.0 
1.0 

3.9 
0.5 

0.5 
2.5 

0.5 
0.5 

1.0 
1.0 -

0.7 
0.9 

Quantity 
Limit 

5 
20 

5 
5 

20 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

Methods performed using EPA methods 8240 in accordance with SW-846~ Third Edition. 



K&S Testing 

ENVIRONMENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

8100 North Aust-in Avenue 
Morton Grove, Illinois 60053-3203 
7081967-6666 
FAX:· 7081967-6735 

LABORATORY REPORT 
9715 Kem1edy Avenue 
Highland, IN. 46322 

Project Name: Griffith Landfill 
Project No.: 220 
Sample Description: Water 

11645 

Report Date: 3/12/91 
Sample Received: 2/01/91 

~~C&iJiNAJ9,,..,., .. 9fS.N!3 .IJI. Fit. ·. -.1 ~(_4.'lbl,\ H4 P.5Gii4fif.Ct.+.itilfR. . . E44»Ei.WU::Ud1UCJR> ,."--4( iliO.Fi.tt<IHliii I 'li .. FfW.i41 ,iflf+: IJQiiif&QJLijll 4 .. IIP.C,W .. f fIt? .. , (I !Di&C ill J.Etf»W. WUSJiiUUIA 

Date l/28 l/30 

Sample 3277 3283 

Description MW-1S t1W-4S 

Arsenic <0.01 0.02 

Baritm1 0.14 0.47 

Cadmitm1 0.01 0.01 

Chromitm1 0.03 0.02 

Lead 0.06 0.07 

l1ercury 0.01 0.01 

Selenium <0.01 <0.01 

Silver <0. O!:i <O.Of) 

All results expressed as ppm unles3 otherwise indicated. 

Analyses performed using "Standard ~1ethods for the Exu.mination of Wc.t.er 
and Wastewater", 17th Edition. 



K&S Testing 

ENVIRONMENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
7081967-6666 
FAX: 7081967-6735 

LABORATORY REPORT 

9715 Kennedy Avenue 
Highland, IN. 46322 

Pro,iect Name: Griffith L.:\.ndflll 
Project No.: 220 
Sample Description: Water 

Report Date: 3/12/91 
Sample Received: 2/01/91 

1164G-C 

...,_Afili46NU.J.i.lti6ACFl.iiW'HWtftPt ...• Gii.dOW. / .. 1KW»SSJW4fPQii¥4f.,P P ,PF~Rfi.IHW. q;c ... ·-~ PI!.Xii.7t. 4fC.:,ii.Jh'4:'1-e 1. Phf .. t .FI 4SYiiliWflii,::::U.U1.V Pf4iG-!1tbPf.it.i!&i&WM4U41P .. QW,&Ji&SWU& 

Date Srunple Dcocr·ipU ou Nitrate Fluoride 

1/28 3277 t1W--1S <0.1 0.76 

l/30 3283 t1W-4S 0.1 0.23 

All results expressed as ppm tmleas otherwise indicated. 

Analyses performed using "Standard methods for the Examination of Water and Wastewater", 
17th Edition. 

__ (~ 1Y(_~_·. . -



K & S Testing and Engineering inc. 
9715 Kennedy Ave. Highland, Indiana Phone: (21 9) 924·5231 (J.. 

··CHAIN OF CUSTODY RECORD ~' 
PROJ. NO. PROJECT NAME ,:. 

:220 Griffb'tf- ~fill NO. :l' 
.:t::"" ~ ·~ 

SAMPLERS: fSignHurr/ 0 v.. ..:::- v 
OF Q...""Q CtJ"' ...... " ~ . 

&~-~' 1'/l.~t-r: v , ...... 
CON· ~~.; Q<,' 5l a.' m TAINEAS 

STA. NO. DATE TIME ::i ~ 
STATION LOCATION ~ "· 0' 0 a: 

~ - u 0 

Y\~·\S Ill$~ 1 /LoDAI v 1-J e-..J· ~ "f -::::; ~ ./ ./ ../ t/ 

~W·ID IJ~~ II·U>A' ~ Wat~Y ,?;, .../ / ,/ 

ML.J ·.lS •lrfi/'; 12ooN v Wc.t"t Y 3 J ./ ,/ 

N ~-.~ -~0 r(u}e;J I/2·2D~ J t.Ja rt: "~' '3 IJ v J 

Hw3.5 I} l,tl/'il "3onl v e,Jar~Y' -:::;- ~ ../ v ~ ./ 
IIIJ--30 t/Jol~ 12. on,J ./ tJc. rt ( 3 ..r v J' 

HlJ-&5. 1 }lo/'ir 2ooP ~ 
t,Jc. te Y' ,~ v ../ ..; ./ ~ 

Hw,~D rl3o}~1 2Jo rl ./ t,..Je. tet' ~ J J ./ 

Hl-l~.S thohJ t:vso~ ./ ~t"e..¥ 3 lv ./ ./ 

Hw~~ D I /~ol'l I I oopj / We. t"e"Y {} ./ / J 

I I 

I 
I 
I I 

R~linqui1hod by: (Sivruturr/ o~re /Tim~! ReceiYed by: (Sign•tu,.J Relinquished by: (SigtUturrl 

~. H.sz-It.,..: '/l' /'i,jrso a~rvw) ~ J1tl ~d,~~.~· 
Rrlinquishtd by: (Sivn•rvrr/ o .. , ITimo 0 ;!'J, Relinquished by: fSivn•tutd flccervcd by: (Si •tuu/ 

I 

Relinquishtd by: (Sirnuurr/ Olltl! /Time Received for LllboiiJory by: 
D"' fTimo Rem~rks 

/l )I . 
11 Jt,lc; f lztc o (Si'/d~ tvv~ I .1 ' , I . ~ " 

1 L I Ctttz 1.-1,.: /111' clt :·._ 
./V' OtollllNIIOI\: O<t;o"lol Aecomo""'" Shlp,.,.,.l; Cop!' 10 ~tdoi.otot Fotld Folu 

v 

REMARKS 

-· p\ea_~ . 'Yd-l.(y'l'\. ,~.,~e.d 
.. 

COL .fovm. 

~Pb.s~ t~c;t ~ht'tte-~ 

fi\W :-\ '> . Mw- '?:.S ~ r-'\W- 4 S · 

p,...,. \i~\- ·,'1'\ 1-f\C. -"2.-lt-\O 

- Ple..G..se. -follow 

usl;PP. .sw o~b 
\c..s.\- "'m e 11-,cct \ 

.. 

o .. ,rmo Received by: (Sivn~rvi'T} 

D•to iTimo ReceiYed by: (Sirn•rvrr/ 
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@ K&S Testing and Engineering Inc. 

March 20, 1991 

File NO. 220 

9715 KENNEDY AVENUE • HIGHLAND, INDIANA 46322 
(219) 924-5231 • (312) 734-5900 • FAX (219) 924-5271 

Town of Griffith 
111 North Broad Street 
Griffith, IN 46319 

Attn: Mr. John Bach - Director of Public Works 

REF: Results of January 1991 Sampling of 
Monitoring Well No. MW-3S 
Supplemental Analytical Tests 

Dear Mr. Bach: 

During the Janaury 1991 groundwater sampling at Griffith 

Landfill, supplemental parameters were analyzed for 

Monitoring Well No. 3 in addition· to the routine parameters. 

Monitoring Well Series No. 3 is located in the Western 

portion of the property adjacent to the former borrow pit. 

The supplemental analytical tests were performed for Phase II 

Monitoring Program constituents and are included as an 

attachment to this letter. 

RESULTS OF THE SUPPLEMENTAL ANALYTICAL TESTS 

Monitoring Well Series No. 3 consists of two (2) wells, 

MW-3S and MW-3D. Only MW-3S, a shallow monitoring well 

situated in the uppermost sand at approximately 11.0 feet 

in depth was analyzed. 

• Soil Testing and Foundation Consultants • 



During this sampling event, MW-3S did not indicate the 

presence of VOC's in the groundwater. The prior quarter, 

four VOC's were detected. Prior chemical analyses indicated 

BETX or petroleum hydrocarbon compounds and one VOC 

(acetone). Of the ~riorganic constituents, lead was 

present at an elevated level. 

We appreciate the opportunity to be of service to you. If 

you have any questions regarding this letter, please call 

our office. 

JAT:DS/vaj 

File No. 220 

Very truly yours, 

K & S Testing and Engineering, Inc. 

~Q 0"4o/ 
Jerrold A. Trezzo 
Senior Hydrogeologist 

~· 
Dibakar Sundi, P.E. 
Vice President 



ANALYTICAL RESULTS 



ENVIRONMENTAL 
MONITORJNG AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
708/967-6666 
FAX:' 708/967-6735 

. l_LlRORATO~Y REPORT 
K & s Testing and1rrlg1neer1ng, fnc. 
9715 Kennedy Ave. 
Highland, IH. 46322 

95995 

Project Harne: Griffith Landfill 
Project Humber: 120 

Report Date~ 
Sample Received: 

Sample Destription: Water MWJS 
Sample Ho.:3281 

Volatile Organic 
Compounds: 

1. Acetone 
2 • A c ro 1 e i n 

3. Acrylonitrile 
4. Benzene 

5. Bromodichloromethane 
6. Bromoform 

7. Bromomethane 
8. 2-bu tan one 

(methyl ethyl ketone) 

Con centra ti on 
Found In Sample 

<1.0 
<15.0 

<5.0 
<Ool 

<0.6 
<4.0 

<0.7 
<10.0 

9. Carbon disulfide <1.0 
10. Carbon tetrachloride <0.6 

11. Chlorobenzene <0.6 
12. Chlorodibromomethane <1.0 

13. Chloroethane <0.7 
14. 2-chloroethyl vinyl ether <90.2 

15. Chloroform <0.5 
16. Chloromethane <1.0 

17. Dibromomethane <1.0 
18. Dichlorodifluoromethane <1.0 

19. 1,1-dichloroethane <0.5 
20. 1,1-dichloroethene (total <1.0 

21. cis-1,3-dichloropropene <0.5 
22. trans-1,3-dichloropropene <0.9 

23. Ethylbenzene <0.6 

Concentration 
Found In Blank 

<1.0 
<15.0 

<5.0 
0.1 

<0.6 
(0.4 

(0.7 
<10.0 

<1.0 
<0.6 

<0.6 
<1.0 

<0.7 
<90.2 

<0.5 
<1.0 

<1.0 
<LO 

<0.5 
<1.0 

<0.5 
<0.9 

<0.6 

MDL 

1.0 
15.0 

5.0 
0.1 

0.6 
0.4 

0.7 
10.0 

1.0 
0.6 

0.6 
1.0 

o. 7-
90.2 

0.5 
1.0 

1.0 
1.0 

0.5 
1.0 

0.5 
0.9 

0.6 

2/20/91 
1/30/91 

Quantity 
Limit 

10 
50 

50 
5 

5 
5 

10 
20 

5 
5 

5 
5 

5 
100 

5 
5 

5 
5 

5 
5 

5 
5 

5 

I_LlRODilTt"lDV nrcr:rTnc 



EN VI RON MENTAL 
MONITORING AND 
TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
7081967-6666 
FAX:· 708/967-6735 

K & S Testing ~9n~T~~)' REPORT 
95995-A 

9715 Kennedy Ave. 
Highland, IN. 46322 

Project Nam~1 Griffith Landfill 
Project Humber: 220 
Sample Description: Water MW3S 
Sample No.:3281 

Volatile Organic 
Compounds 

Concentration 
Found In Sample 

24. Ethyl methacrylate 
25. 2-hexanone 

26. Iodomethane 
27. Methylene chloride 

28. 4-methyl-2-pentanone 
29. Styrene 

30. 1,1,2,2-tetrachloroethane 
31. Toluene 

32. 1,1,1-trichloroethane 
33 •. 1,1,2-trichloroethane 

34. Trichloroethene 
35. Trichlorofluoromethane 

36. 1,2,3-trichloropropane 
37. Vinyl acetate 

38. Vinyl chloride 
39. Xylenes (total) 

<1.0 
<5.0 

<1.0 
<0.8 

<5.0 
<1.0 

<3.9 
<0.5 

<0.5 
<2.5 

<0.5 
<0.5 

<1.0 
<1.0 

<0.7 
<0.9 

Report Datez 
Sample Receiveda 

Con centra tion 
Found In Blank 

<1.0 
<5.0 

<1.0 
<0.8 

<5.0 
<1.0 

<3.9 
<0.5 

<O.S 
<2.5 

<0.5 
<0.5 

<1.0 
<1.0 

<0.7 
<0.9 

MDL 

1.0 
5.0 

1.0 
0.8 

5.0 
1.0 

3.9 
0.5 

o.s 
2.5 

0.5 
o.s 

1.0 
1.0 -

0.7 
0.9 

All results expressed as ppb unless otherwise indicated. 

2/20/91 
1/30/91 

Quantity 
Limit 

5 
20 

5 
5 

20 
5 

5 
5 

5 
5 

5 
5 

5 
5 

s 
s 

Methods performed using EPA methods 8240 in accordance with SW-846, Third Edition. 



K&S Testing 

. ENVIRONMENTAL 
MONITORING AND 
TECHNOLOGIES, INC. 

8100 North Austin A\tenue 
Morton Grove, Illinois 60053-3203 
7081967-6666 
FAX:· 7081967-6735 

LABORATORY REPORT 

9715 Kennedy Avenue 
Highland, IN. 46322 

Project Name: Griffith Landfill 
Project No.: 220 
Sample Description: Water 

Date 1/28 

Sample 3277 

Description MW-1S 

Arsenic <0.01 

Baritun 0.14 

Cadmium 0.01 

Chromium 0.03 

Lead 0.06 

Mercury 0.01 

Selenium <0.01 

Silver <0.05 

11645 

Report Date: 3/12/91 
Sample Received: 2/01/91 

1/30 1/30 

3281 3283 

MW-3S MW-4S 

0.04 0.02 

0.15 0.47 

0.01 0.01 

0.04 0.02 

0.07 0.07 

0.01 0.01 

<0.01 <0.01 

<0.05 <0.05 

All results expressed as ppm unless otherwise indicated. 

Analyses performed using "Standard Methods for the Examination of Water 
and Wastewater", 17th Edition. 

i, 



ENVIRONMENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
7081967-6666 
FAX: 708/967-6735 

LABORATORY REPORT 
K&S Testing 
9715 Kennedy Avenue 
Highland, IN. · 46322 

Project Name: Griffith Landfill 
Project No.: 220 

Report Date: 3/12/91 
Sample Received: 2/01/91 

Sample Description: Water 

Date 

l/28 

1/30 

1/30 

Sample 

3277 

3281 

3283 

Description 

MW-lS 

MW-3S 

MW-4S 

Nitrate 

<0.1 

1.12 

0.1 

All results expressed as ppm unless otherwise indicated. 

Fluoride 

0.76 

0.71 

0.23 

11645-C 

Analyses performed using "Standard methods for the Examination of Water and Wastewater", 
17th Edition. 
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ENVIRONMENTAL 
MONITORING AND 
TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
7081967-6666 
FAX:· 708/967-6735 

LABORATORY REPORT 
K & S Testing & Enginee~ing, Inc. 
9715 Kennedy Avenue 
Highland, IN 46322 

15194 

P~oject Name: G~iffith Landfill 
P~oject No.: 220 

Repo~t Date: 5/20/91 
Sample Received: 5/1/91 

Sample Desc~iption: Wate~ 

Sample Ho.: 7270 7271 
Descdption: MW1-S 4/29/91 Wate~ MW1-D 4/29/91 Wate~ Date Analysed 

Specific Conductance 950 840 5/15/91 
l'li trate <0.1 0.57 5/1/91 
Total Phenolics <0.5 <0.5 5/16/91 

Chemical Oxygen Demand 20 20 5/8/91 
Chloride 39 22 5/14/91 
pH (units) 6.6 7.1 511/91 

Total Dissolved Solids 620 mgll 530 mgll 5/6/91 
Fluoride 0.3 0.7 

Sulfate 90 120 
Ammonia 8.0 9.5 
Arsenic <0.2 <0.2 

Barium 0.15 0.24 
Cadmium <0.05 <0.05 
Chromium <0.05 <0.05 

Lead <0.05 <0.05 
Me~cury <0.01 <0.01 
Copper <0.05 <0.05 

Bo~on <0.2 (0.2 
I ron 14. 7.08 
Manganese 0.54 0.12 

Selenium <0.2 <0.2 
Silver <0.05 <0.05 
Sodium 22. 32. 
Zinc 0.05 0.06 

Ail results exp~essed as ppm unless otherwise indicated. 

Analyses performed using "Standard Methods for the 
Wastewater", 17th Edition. 

5/15/91 

5/14/91 
5/6/91 
5/6/91 

5/6/91 
5/6/91 
5/6/91 

5/6/91 
5/8/91 
5/6/91 

5/6/91 
5/6/91 
5/6/91 

5/6/91 
5/6/91 
5/6/91 
5/6/91 

LABORATORY DIRECTOR 



ENVIRONMENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove. Illinois 60053-3203 
7081967-6666 
FAX:" 7081967-6735 

LABORATORY REPORT 
K & S Testing & Engineering, Inc. 
9715 Kennedy Avenue 
Highland, IN 46322 

15193 

Project Name: Griffith Landfill 
Project No.: 220 

Report Date: 5/20/91 
Sample Received: 5/1/91 

Sample Description: Water 

Sample No.: 7272 7273 7274 7275 

Description: MW2-S 4/30/91 MW2-D 4/30/91 MW3-S 4/29/91 MW3-D 4/29/91 
Water Water- Water- Water-

Specific 770 930 440 880 
Conductance 

Ammonia 9. 10. 2.8 1.4 

Chemical Oxygen <1. 4.0 9.6 20. 
Demand 

Chlor-ide 2 53 31 39 

pH (units) 7.2 6.7 6.4 6.9 

Bor-on <0.2 <0.2 <0.2 <0.2 

Sodium 25. 27. 19. 20. 
Tota 1 Phenolics <0.5 <0.5 <0.5 <0.5 

All r-esults expressed as ppm unless other-wise indicated. 

Date 
Analysed 

5/15/91 

5/6/91 

5/8/91 

5/14/91 

5/1191 

5/7/91 

5/7/91 
5/16/91 

Analyses per-for-med using "Standar-d Methods for- the Examination of Water- and 
Wastewater-", 17th Edition. 

LABORATORY DIRECTOR 



ENVIRONMENTAL 
MONITORING AND 
TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
7081967-6666 
FAX:· 708/967-6735 

LABORATORY REPORT 
K & S Testing & Engineering, Inc. 
9715 Kennedy Avenue 
Highland, IN 46322 

15193-A 

Project Name: Griffith Landfill 
Project No.: 220 

Report Date: 5/20/91 
Sample Received: 5/1/91 

Sample Description: Water 

Sample No.: 7276 7277 7278 7279 

Description: MW4-S 4/30/91 MW4-D 4/30/91 MW5-S 4/29/91 MW5-D 4/29/91 
Water Water Water Water 

Specific 3100 990 900 800 
Conductance 

Ammonia 17.6 1.4 2.2 2.2 

Chemical Oxygen 160. 45. 95. 28. 
Demand 

Chloride 680 150 55 36 

pH (units) 6.0 7.0 6. 1 6.7 

Boron 0.4 <0.2 <0.2 <0.2 

Sodium 140. 71. 28. 18. 
Total Phenolics (0.5 <0.5 (0.5 <0.5 

All results expressed as ppm unless otherwise indicated. 

Date 
Analysed 

5/15/91 

5/6/91 

5/8/91 

5/14/91 

5/1191 

5/7/91 

5/7/91 
5/16/91 

Analyses performed using "Standard Methods for the Examination of Water and 
Wastewater", 17th Edition. 

LABORATORY DIRECTOR 



ENVIRONMENTAL 
MONITORING AND 
TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove. Illinois 60053-3203 
708/967-6666 
FAX:· 708/967-6735 

LABORATORY REPORT 
K & S Testing & Enginee~ing, Inc. 
9715 Kennedy Avenue 
Highland, IN 46322 

16811 

Project Name: Griffith Landfill 

P~oject No.: 220 

Report Date: 6/7/91 
Sample Received: 5/1/91 

Date Analysed: 5/13/91 
Sample Desc~iption: MW-1S 4/29/91 
Sample l"o.: 7270 

Volatile 
o~ganic 

Compounds 
Concent~ation 

Found in Sample 
<1.0 

<15.0 
1. Acetone 
2. Acrolein 
3. Ac~ylonit~ile <5.0 

4. Benzene <O.l 
5. B~omodichlo~omethane <Q.6 
6. B~omofo~m <4.0 

7. B~omomethane <0.7 
8. 2-butanone <10 

(methyl ethyl ketone) 

9. Carbon disulfide <1.0 
10. ca~bon tet~achlo~ide <0.6 
11. Chlorobenzene <0.6 

12. Chlorodib~omomethane <1.0 
13. Chlo~oethane <0.7 
14. 2-chlo~oethyl . <90. 2 

vinyl ethe~ 

15. Chlo~oform <0.5 
16. Chlor-omethane <1.0 
17. Dibromomethane <1. 0 

18. Dichlor-odifluo~omethane <1.0 
19. 1,1-dichlo~oethane <0.5 
20. 1,2-dichlor-oethane <1.6 

21. 1,2-dichlo~oethene (total) <1.0 
22. cis-1,3-dichlor-opr-opene <0.5 

23. t~ans-1,3-dichlorop~opene <0.9 
24. Ethyl benzene <0.6 

Concentration 
Found in Blank 

(1.0 
<15.0 

<5.0 

<0.1 
<0.6 
<4.0 

<0.7 
<10 

(1.0 
<0.6 
<0.6 

<1.0 
<0.7 

<90.2 

<0.5 
<1.0 
<1.0 

<1.0 
<0.5 
<1.6 

<1.0 
<0.5 

<0.9 
<0.6 

Method 
Detection 

Limit 
1.0 

15.0 
5.0 

0.1 
0.6 
4.0 

0.7 
10 

1.0 
0.6 
0.6 

1.0 
0.7 

90.2 

0.5 
1.0 
1.0 

1.0 
0.5 
1.6 

1.0 
0.5 

0.9 
0.6 

~d 

Quantitation 
Limit 

10 
50 
50 

5 
5 
5 

10 
20 

5 
5 
5 

5 
5 

100 

5 
5 
5 

5 
5 
5 

5 
5 

5 
5 

~ ~~ 
LABORATORY DIRECTOR 



ENVIRONMENTAL 
MONITORING AND 
TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
7081967-6666 
FAX:· 7081967-6735 

LABORATORY REPORT 
K & S Testing & Engineering, Inc. 
9715 Kennedy Avenue 
Highland, IN 46322 

16811 

Project Name: Griffith Landfill 

Project No.: 220 

Report Date: 6/7/91 
Sample Received: 5/1/91 

Date Analysed: 5/13/91 
Sample Description: MW-1S 4/29/91 
Sample No.: 7270 

Volatile Method 
Organic Con centra ti on Con centra tion Detection Quanti ta tion 
Compounds Found in Sample Found in Blank Limit Limit 

25. Ethyl methacrylate <1.0 (1.0 1.0 5 
26. 2-hexanone <5 (5 5 20 

27. Iodomethane (1.0 <1.0 1.0 5 
28. Methylene chloride <0.8 <0.8 0.8 5 

29. 4-methyl-2-pentanone (5 <5 5 20 
30. Styrene <1.0 <1.0 1.0 5 

31. 1,1,2,2-tetrachloroethane <3.9 <3.9 3.9 5 
"1? 
,,JL • Toluene 4.1 <0.5 0.5 5 

33. 1,1,1-trichloroethane <0.5 <0.5 0.5 5 
34. 1,1,2-trichloroethane <2.5 <2.5 2.5 5 

35. Trichloroethene (0.5 <0.5 0.5 5 
36. Trichlorofluoromethane <0.5 (0.5 0.5 5 

37. 1,2,3-trichloropropane <1.0 <1.0 1.0 - 5 
38. Vinyl acetate <1.0 <1.0 1.0 5 

39. Vinyl choride <0.7 <0.7 0.7 5 
40. Xylenes (total) 6.1 <0.9 0.9 5 

All results expressed as ppb unless otherwise indicated. 

Methods performed using EPA methods 8240 in accordance with SW-846, Third 
Edition. 

LABORATORY DIRECTOR 



ENVIRONMENTAL 
MONITORING AND 
TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove. Illinois 60053-3203 
7081967-6666 
FAX:· 708/967-6735 

LABORATORY REPORT 
K & S Testing & Enginee~ing, Inc. 
971S Kennedy Avenue 
Highland, IN 46322 

16809 

P~oject Name: G~iffith Landfill 

P~oject No.: 220 

Repo~t Date: 6/7/91 
Sample Received: S/1/91 

Date Analysed: S/13/91 
Sample Desc~iption: MW-lD 4/29/91 
Sample No.: 7271 

Volatile 
Organic 
Compounds 

Con centra tion 
Found in Sample 

<1.0 
<15.0 

1. Acetone 
2. Acrolein 
3. Ac~ylonit~ile <5.0 

4. Benzene 23 
5. B~omodichloromethane <0.6 
6. Bromoform <4.0 

7. Bromomethane <0.7 
8. 2-butanone <10 

(methyl ethy 1 ketone) 

9. Carbon disulfide <1.0 
10. Carbon tetrachloride <0.6 
11. Chlorobenzene <0.6 

12. Chlorodib~omomethane <1.0 
13. Chloroethane <0.7 
14. 2-chloroethyl (90.2 

vinyl ether 

1S. Chlo~ofo~m <0.5 
16. Chloromethane <1.0 
17. Dib~omomethane <1.0 

18. Dichlorodifluo~omethane <1.0 
19. 1,1-dichlo~oethane <0.5 
20. 1,2-dichloroethane <1.6 

21. 1,2-dichloroethene (total) <1.0 
22. cis-1,3-dichloropropene <0.5 

23. trans-1,3-dichloropropene <0.9 
24. Ethyl benzene <0.6 

Concent~ation 

Found in Blank 
<1.0 

<15.0 
<S.O 

<0.1 
<0.6 
<4.0 

<0.7 
<10 

<1.0 
<0.6 
<0.6 

<1.0 
<0.7 

<90.2 

<0.5 
<1.0 
<1.0 

<1.0 
<0.5 
<1.6 

<1.0 
<0.5 

<0.9 
<0.6 

Method 
Detection 

Limit 
1.0 

15.0 
5.0 

0.1 
0.6 
4.0 

0.7 
10 

1.0 
0.6 
0.6 

1.0 
0.7 

90.2 

0.5 
1.0 
1.0 

1.0 
0.5 
1.6 

1.0 
0.5 

0.9 
0.6 

Quanti ta ti on 
Limit 

10 
so 
so 

s 
s 
5 

10 
20 

5 
5 
5 

5 
5 

100 

5 
5 
5 

5 
5 
5 

5 
5 

5 
5 

~~ ~~-
LABORATORY DIRECTOR 



ENVIRONMENTAL 
MONITORING AND 
TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
708/967-6666 
FAX: 7081967-6735 

LABORATORY REPORT 
K & 5 Testing & Engineering, Inc. 
9715 Kennedy Avenue 
Highland, IN 46322 

16809 

Project Name: Griffith Landfill 

Project No.: 220 

Report Date: 6/7/91 
Sample Received: 5/1/91 

Date Analysed: 5/13/91 
Sample Description: MW-1D 4/29/91 
Sample No.: 7271 

Volatile Method 
Organic Concentration Concentration Detection Quanti ta tion 
Compounds Found in Sample Found in Blank Limit Limit 

25. Ethyl methacrylate <1.0 <1.0 1.0 5 
26. 2-hexanone <5 <5 5 20 

27. Iodomethane <1.0 <1.0 1.0 5 
28. Methylene chloride <0.8 <0.8 0.8 5 

29. 4-methyl-2-pentanone <5 <5 5 20 
30. Styrene (1.0 <1.0 1.0 5 

31. 1,1,2,2-tetrachloroethane <3.9 <3. 9 3.9 5 
32. Toluene <0.5 <0.5 0.5 5 

33. 1,1,1-trichloroethane <0.5 <0.5 0.5 5 
34. 1,1,2-trichloroethane <2.5 <2.5 2.5 5 

35. Trichloroethene <0.5 <0.5 0.5 5 
36. Trichlorofluoromethane <0.5 <0.5 0.5 5 

37. 1,2,3-trichloropropane <1.0 <1.0 1.0 - 5 
38. Vinyl acetate <1.0 <1.0 1.0 5 

39. Vinyl choride <0.7 <0.7 0.7 5 
40. Xylenes (total) 1.3 <0.9 0.9 5 

All results expressed as ppb unless otherwise indicated. 

Methods performed using EPA methods 8240 in accordance with SW-846, Third 
Edition. 

LABORATORY DIRECTOR 



ENVIRONMENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
7081967-6666 
FAX:· 7081967-6735 

LABORATORY REPORT 
K & S Testing & Engineering, Inc. 
9715 Kennedy Avenue 
Highland, IN 46322 

16812 

Project Name: Griffith Landfill 

Project No.: 220 

Report Date: 6/7/91 
Sample Received: 5/1/91 

Date Analysed: 5/13/91 
Sample Description: MW-2S 4/30/91 
Sample No.: 7272 

Volatile 
Organic 
Compounds 
1. Acetone 
2. Acrolein 
3. Acrylonitrile 

Concentration 
Found in Sample 

<1.0 
<15.0 

<5.0 

4. Benzene <0.1 
5. Bromodichloromethane <0.6 
6. Bromoform <4.0 

7. Bromomethane <0.7 
B. 2-butanone <10 

(methyl ethyl ketone) 

9. Carbon disulfide 
10. Carbon tetrachloride 
11. Chlorobenzene 

12. Chlorodibromomethane 
13. Chloroethane 
14. 2-chloroethyl 

vinyl ether 

15. Chloroform 
16. Chloromethane 
17. Dibromomethane 

<1.0 
<0.6 
<0.6 

<1.0 
<0.7 

<90.2 

<0.5 
<1.0 
<1.0 

18. Dichlorodifluoromethane <1.0 
19. 1,1-dichloroethane <0.5 
20. 1,2-dichloroethane <1.6 

21. 1,2-dichloroethene (total) <1.0 
22. cis-1,3-dichloropropene <0.5 

23. trans-1,3-dichloropropene <0.9 
24. Ethylbenzene <0.6 

Method 
Concentration Detection 
Found in Blank Limit 

<1.0 1.0 
<15.0 15.0 

<5.0 5.0 

<O.l 
<0.6 
<4.0 

<0.7 
<10 

<1.0 
<0.6 
<0.6 

<1.0 
<0.7 

<90.2 

<0.5 
<1.0 
<1.0 

<1.0 
<0.5 
<1.6 

<1.0 
<0.5 

<0.9 
<0.6 

0. 1 
0.6 
4.0 

0.7 
10 

1.0 
0.6 
0.6 

1.0 
0.7 

90.2 

0.5 
1.0 
1.0 

1.0 
0.5 
1.6 

1.0 
0.5 

0.9 
0.6 

Quanti ta ti on 
Limit 

10 
50 
50 

5 
5 
5 

10 
20 

5 
5 
5 

5 

100 

5 
5 
5 

5 
5 
5 

5 
5 

5 
5 

5 

LABORATORY DIRECTOR 



ENVIRONMENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove. Illinois 60053-3203 
708/967-6666 
FAX:· 708/967-6735 

LABORATORY REPORT 
K & S Testing & Engineering, Inc. 
9715 Kennedy Avenue 
Highland, IN 46322 

16812 

Project Name: Griffith Landfill 

Project No.: 220 

Report Date: 6/7/91 
Sample Received: 5/1/91 

Date Analysed: 5/13/91 
Sample Description: MW-2S 4/30/91 
Sample ~lo.: 7272 

Volatile Method 
Organic Concentration Concentration Detection Quantitation 
Compounds Found in Sample Found in Blank Limit Limit 

25. Ethyl methacrylate <1.0 <1.0 1.0 5 
26. 2-hexanone <5 <5 5 20 

27. Iodomethane <1.0 <1.0 1.0 5 
28. Methylene chloride (0.8 (0.8 0.8 5 

29. 4-methyl-2-pentanone <5 <5 5 20 
30. Styrene (1.0 <1.0 1.0 5 

31. 1,1,2,2-tetrachloroethane <3. 9 <3.9 3.9 5 
32. Toluene (0.5 (0.5 0.5 5 

33. 1,1,1-trichloroethane (0.5 <0.5 0.5 5 
34. 1,1,2-trichloroethane <2.5 <2.5 2.5 5 

35. Trichloroethene <0.5 <0.5 0.5 5 

36. Trichlorofluoromethane (0.5 <0.5 0.5 5 

37. 1,2,3-trichloropropane <1.0 (1.0 1.0 - 5 

38. Vinyl acetate <1.0 (1.0 1.0 5 

39. Vinyl choride <0.7 (0.7 0.7 5 
40. Xylenes (total) 2.3 <0.9 0.9 5 

All results expressed as ppb unless otherwise indicated. 

Methods performed using EPA methods 8240 in accordance with SW-846, Third 
Edition. 

LABORATORY DIRECTOR 



ENVIRONMENTAL 
MONITORING AND 
TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove. Illinois 60053-3203 
708/967-6666 
FAX: 7081967-6735 

LABORATORY REPORT 
K & S Testing & Engineering, Inc. 
9715 Kennedy Avenue 
Highland, IN 46322 

16810 

Project Name: Griffith Landfill 

Project No.: 220 

Report Date: 6/7/91 
Sample Received: 5/1/91 

Date Analysed: 5/13/91 
Sample Description: MW-2D 4/30/91 
Sample l>lo.: 7273 

Volatile 
Organic 
Compounds 

Concentration 
Found in Sample 

1. Acetone (1.0 
2. Acrolein <15. 0 
3. Acrylonitrile <5.0 

4. Benzene (0.1 
5. Bromodichloromethane <0.6 
6. Bromoform <4.0 

7. Bromomethane <0.7 
8. 2-butanone (10 

(methyl ethyl ketone) 

9. Carbon disulfide (1.0 
10. Carbon tetrachloride <0.6 
11. Chlorobenzene <0.6 

12. Chlorodibromomethane <1.0 
13. Chloroethane <0.7 
14. 2-chloroethyl ' <90. 2 

vinyl ether 

15. Chloroform <0.5 
16. Chloromethane <1.0 
17. Dibromomethane <1.0 

18. Dichlorodifluoromethane <1.0 
19. 1,1-dichloroethane <0.5 
20. 1,2-dichloroethane <1.6 

21. 1,2-dichloroethene (total) <1.0 
22. cis-1,3-dichloropropene <0.5 

23. trans-1,3-dichloropropene <0.9 
24. Ethyl benzene <0.6 

Method 
Concentration Detection Quanti ta tion 
Found in Blank Limit Limit 

(1.0 1.0 10 
<15.0 15.0 50 

<5.0 5.0 50 

(0.1 0.1 5 
<0.6 0.6 5 
(4.0 4.0 5 

(0.7 0.7 10 
<10 10 20 

(1.0 1.0 5 
<0.6 0.6 5 
<0.6 0.6 5 

(1.0 1.0 5 
<0.7 0.7 5 

(90.2 90.2 100 

<0.5 0.5 5 
<1.0 1.0 5 
<1.0 1.0 5 

<1.0 1.0 5 
<0.5 0.5 5 
<1.6 1.6 5 

<1.0 1.0 5 
<0.5 0.5 5 

<0.9 0.9 5 
<0.6 0.6 5 

~~ ~~ 
LABORATORY DIRECTOR 



ENVIRONMENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
7081967-6666 
FAX:· 708/967-6735 

LABORATORY REPORT 
K & S Testing & Enginee~ing, Inc. 
9715 Kennedy Avenue 
Highland, IN 46322 

16810 

Project Name: Griffith Landfill 

Project No.: 220 

Report Date: 6/7/91 
Sample Received: 5/1/91 

Date Analysed: 5/13/91 
Sample Description: MW-2D 4/30/91 
Sample No.: 7273 

Volatile Method 
Organic Concent~ation Concentration Detection Quanti tation 
Compounds Found in Sample Found in Blank Limit Limit 

25. Ethyl methacrylate <LO <1.0 1.0 5 
26. 2-hexanone (5 <5 5 20 

27. Iodomethane <LO <1.0 1.0 5 
28. Methylene chlor-ide <0.8 <0.8 0.8 5 

29. 4-methyl-2-pentanone <5 <5 5 20 
30. Styrene (1.0 (1.0 1.0 5 

31. 1,1,2,2-tetrachloroethane <3.9 <3.9 3.9 5 
32. Toluene 0.7 <0.5 0.5 5 

33. 1,1,1-trichloroethane <0.5 <0.5 0.5 5 
jit: iifii-{fithitif~~fh~H~ <z.~ <z.~ 2.5 5 

35. Trichloroethene <0.5 <0.5 0.5 5 
36. Trichlo~ofluoromethane <0.5 <0.5 0.5 5 

37. 1,2,3-trichloropropane <LO <1.0 1.0 - 5 
38. Vinyl acetate <1.0 (1.0 1.0 5 

39. Vinyl choride <0.7 <0.7 0.7 5 
40. Xylenes (total) 1.1 <0.9 0.9 5 

All results expressed as ppb unless otherwise indicated. 

Methods performed using EPA methods 8240 in accordance with SW-846, Third 
Edition. 

LABORATORY DIRECTOR 
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ENVIRONMENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove. Illinois 60053-3203 
7081967-6666 
FAX:· 7081967-6735 

LABORATORY REPORT 
K & S Testing & Enginee~ing, Inc. 
9715 Kennedy Avenue 
Highland, IN 46322 

15826 

P~oject Name: G~iffith Landfill 

P~oject No.: 220 

Repo~t Date: 6/7/91 
Sample Received: 5/1/91 

Date Analysed: 5/13/91 
Sample Desc~iption: MW-3S 4/29/91 
Sample No.: 7274 

Volatile 
a~ganic 

Compounds 
Con cen t~a tion 
Found in Sample 

<1.0 
<15.0 

1. Acetone 
2. Ac~olein 

3. Ac~ylonit~ile <5.0 

4. Benzene <0.1 
5. B~omodichlo~omethane <0.6 
6. Br-omofo~m <4.0 

7. B~omomethane <0.7 
8. 2-butanone <10 

(methyl ethyl ketone) 

9. Carbon disulfide (1.0 
10. Carbon tet~achlo~ide <0.6 
11. Chlo~obenzene <0.6 

12. Chlorodibromomethane <1.0 
13. Chlo~oethane <0.7 
14. 2-chloroethyl <90.2 

vinyl ethe~ 

15. Chlo~oform <0.5 
16. Chlo~omethane <1.0 
17. Dibromomethane <1.0 

18. Dichlorodifluo~omethane <1.0 
19. 1,1-dichlo~oethane <0.5 
20. 1,2-dichloroethane <1.6 

21. 1,2-dichloroethene (total) <1.0 
22. cis-1,3-dichlo~op~opene <0.5 

23. trans-1,3-dichloropropene (0.9 
24. Ethyl benzene <0.6 

Concent~ation 

Found in Blank 
<1.0 

<15.0 
<5.0 

<0.1 
<0.6 
<4.0 

<0.7 
<10 

<1.0 
<0.6 
(0.6 

<1.0 
(0.7 

<90.2 

<0.5 
<1.0 
<1.0 

<1.0 
<0.5 
<1.6 

<1.0 
<0.5 

<0.9 
<0.6 

Method 
Detection 

Limit 
1.0 

15.0 
5.0 

0. 1 
0.6 
4.0 

0.7 
10 

1.0 
0.6 
0.6 

1.0 
0.7 

90.2 

0.5 
1.0 
1.0 

1.0 
0.5 
1.6 

1.0 
0.5 

0.9 
0.6 

Quanti tation 
Limit 

10 
50 
50 

5 
5 
5 

10 
20 

5 
5 
5 

5 
5 

100 

5 
5 
5 

5 
5 
5 

5 
5 

5 
5 

~;: Jtku 
LABORATORY DIRECTOR 



ENVIRONMENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
7081967-6666 
FAX:· 7081967-6735 

LABORATORY REPORT 
K & S Testing & Engineering, Inc. 
9715 Kennedy Avenue 
Highland, IN 46322 

15826 

Project Name: Griffith Landfill 

Project No.: 220 

Report Date: 6/7/91 
Sample Received: 5/1/91 

Date Analysed: 5/13/91 
Sample Description: MW-3S 4/29/91 
Sample No.: 7274 

Volatile Method 
Organic Concentration Concentration Detection Quanti ta tion 
Compounds Found in Sample Found in Blank Limit Limit 

25. Ethy 1 methacrylate <1.0 <1.0 1.0 5 
26. 2-hexanone (5 <5 5 20 

27. Iodomethane <1.0 <1.0 1.0 5 
28. Methylene chloride <0.8 <0.8 0.8 5 

29. 4-methyl-2-pentanone <5 <5 5 20 
30. Styrene <1.0 <1.0 1.0 5 

31. 1,1,2,2-tetrachloroethane <3.9 <3.9 3.9 5 
32. Toluene <0.5 <0.5 0.5 5 

33. 1,1,1-trichloroethane <0.5 <0.5 0.5 5 
34. 1,1,2-trichloroethane <2.5 <2.5 2.5 5 

35. Trichloroethene <0.5 <0.5 0.5 5 
36. Trichlorofluoromethane <0.5 <0.5 0.5 5 

37. 1,2,3-trichloropropane <1.0 <1.0 1.0 5 
38. Vinyl acetate <1.0 <1.0 1.0 5 

39. Vinyl choride <0.7 <0.7 0.7 5 
40. Xylenes (total) (0.9 <0.9 0.9 5 

All results expressed as ppb unless otherwise indicated. 

Methods performed using EPA methods 8240 in accordance with SW-846, Third 
Edition. 

LABORATORY DIRECTOR 



ENVIRONMENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
7081967-6666 
FAX:· 7081967-6735 

LABORATORY REPORT 
K & S Testing & Engineering, Inc. 
9715 Kennedy Avenue 
Highland, IN 46322 

15827 

Project Name: Griffith Landfill 

Project No.: 220 

Report Date: 6/7/91 
Sample Received: 5/1/91 

Date Analysed: 5/13/91 
Sample Description: MW-3D 4/29/91 
Sample No.: 7275 

Volatile 
Organic 
Compounds 

Concentration 
Found in Sample 

<1.0 
<15.0 

1. Acetone 
2. Acrolein 
3. Acrylonitrile <5.0 

4. Benzene <0.1 
5. Bromodichloromethane <0.6 
6. Bromoform <4.0 

7. Bromomethane <0.7 
8. 2-butanone <10 

(methyl ethyl ketone) 

9. Carbon disulfide <1.0 
10. Carbon tetrachloride <0.6 
11. Chlorobenzene <0.6 

12. Chlorodibromomethane <1.0 
13. Chloroethane <0.7 
14. 2-chloroethyl <90.2 

vinyl ether 

15. Chloroform <0.5 
16. Chloromethane <1.0 
17. Dibromomethane <1.0 

18. Dichlorodifluoromethane <1.0 
19. 1,1-dichloroethane <0.5 
20. 1,2-dichloroethane <1.6 

21. 1,2-dichloroethene (total) <1.0 
22. cis-1,3-dichloropropene <0.5 

23. trans-1,3-dichloropropene <0.9 
24. Ethyl benzene <0.6 

Concentration 
Found in Blank 

<1.0 
<15.0 

<5.0 

<0.1 
<0.6 
<4.0 

<0.7 
<10 

<1.0 
<0.6 
<0.6 

<1.0 
<0.7 

<90.2 

<0.5 
<1.0 
<1.0 

<1.0 
<0.5 
<1.6 

<1.0 
<0.5 

<0.9 
<0.6 

Method 
Detection 

Limit 
1.0 

15.0 
5.0 

0.1 
0.6 
4.0 

0.7 
10 

1.0 
0.6 
0.6 

1.0 
0.7 

90.2 

0.5 
1.0 
1.0 

1.0 
0.5 
1.6 

1.0 
0.5 

0.9 
0.6 

Quantitation 
Limit 

10 
50 
50 

5 
5 
5 

10 
20 

5 
5 
5 

5 
5 

100 

5 
5 
5 

5 
5 
5 

5 
5 

5 
5 

~df -;;Lv_j 
LABORATORY DIRECTOR 



ENVIRONMENTAL 
MONITORING AND 
TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
7081967-6666 
FAX:· 708/967-6735 

LABORATORY REPORT 
K & S Testing & Enginee~ing, Inc. 
9715 Kennedy Avenue 
Highland, IN 46322 

15827 

P~oject Name: Griffith Landfill 

P~oject No.: 220 

Report Date: 6/7/91 
Sample Received: 5/1/91 

Date Analysed: 5/13/91 
Sample Description: MW-30 4/29/91 
Sample No.: 7275 

Volatile Method 
o~ganic Con cen t~a ti on Con centra ti on Detection Quanti ta tion 
Compounds Found in Sample Found in Blank Limit Limit 

25. Ethy 1 methacrylate <1.0 <1.0 1.0 5 
26. 2-hexanone <5 <5 5 20 

27. Iodomethane <1.0 <1.0 1.0 5 
28. Methylene chloride <0.8 <0.8 0.8 5 

29. 4-methyl-2-pentanone <5 <5 5 20 
30. Sty~ene <1.0 <1.0 1.0 5 

31. 1,1,2,2-tet~achlo~oethane <3.9 <3.9 3.9 5 
32. Toluene (0.5 <0.5 0.5 5 

33. 1,1,1-t~ichlo~oethane <0.5 <0.5 0.5 5 
34. 1,1,2-t~ichloroethane <2.5 <2.5 2.5 5 

35. T~ichlo~oethene <0.5 <0.5 0.5 5 
36. Trichlorofluoromethane <0.5 <0.5 0.5 5 

37. 1,2,3-trichloropropane <1.0 <1.0 1.0 - 5 
38. Vinyl acetate <1.0 <1.0 1.0 5 

39. Vinyl choride <0.7 <0.7 0.7 5 
40. Xylenes (total) 0.9 <0.9 0.9 5 

All results expressed as ppb unless otherwise indicated. 

Methods perfo~med using EPA methods 8240 in acco~dance with SW-846, Third 
Edition. 

LABORATORY DIRECTOR 



EN VI RONM ENTAL 
MONITORING AND 
TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
7081967-6666 
FAX:· 7081967-6735 

LABORATORY REPORT 
K & S Testing & Engineering, Inc. 
9715 Kennedy Avenue 
Highland, IN 46322 

15829 

Project Name: Griffith Landfill 

Project No.: 220 

Report Date: 6/7/91 
Sample Received: 5/1/91 

Date Analysed: 5/13/91 
Sample Description: MW-4S 4/30/91 
Sample No.: 7276 

Volatile 
Organic Concentration 
ComQounds Found in Sam(;!le 
1. Acetone <1.0 
2. Acrolein <15.0 
3. Acr-ylonitrile <5.0 

4. Benzene <0.1 
5. Br-omodichloromethane <0.6 
6. Bromoform <4.0 

7. Bromomethane <0.7 
B. 2-butanone <10 

(methyl ethyl ketone) 

9. Carbon disulfide <1.0 
10. Carbon tetr-achlor-ide <0.6 
11. Chlor-obenzene <0.6 

12. Chlorodibromomethane <1.0 
13. Chloroethane <0.7 
14. 2-chloroethyl <90.2 

vinyl ether-

15. Chloroform <0.5 
16. Chloromethane <1.0 
17. Dibr-omomethane <1.0 

18. Dichlor-odifluoromethane <1.0 
19. 1,1-dichlor-oethane <0.5 
20. 1,2-dichlor-oethane <1.6 

21. 1,2-dichloroethene (total) (1.0 
22. cis-1,3-dichloropropene <0.5 

23. tr-ans-1,3-dichloropr-opene (0.9 
24. Ethyl benzene <0.6 

Method 
Concentration Detection Quanti tation 
Found in Blank Limit Limit 

<1.0 1.0 10 
<15.0 15.0 50 

<5.0 5.0 50 

<0.1 0. 1 5 
<0.6 0.6 5 
<4.0 4.0 5 

(0.7 0.7 10 
<10 10 20 

<1.0 1.0 5 
<0.6 0.6 5 
<0.6 0.6 5 

<1.0 1.0 5 
<0.7 0.7 5 

<90.2 90.2 100 

<0.5 0.5 5 
<1.0 1.0 5 
<1.0 1.0 5 

<1.0 1.0 5 
<0.5 0. 5 5 
<1. 6 1.6 5 

(1.0 1.0 5 
<0.5 0.5 5 

<0.9 0.9 5 
<0.6 0.6 5 

~<Lf ~~ 
LABORATORY DIRECTOR 



ENVIRONMENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove. Illinois 60053-3203 
7081967-6666 
FAX:· 7081967-6735 

LABORATORY REPORT 
K & S Testing & Engineering, Inc. 
9715 Kennedy Avenue 
Highland, IN 46322 

15829 

Project Name: Griffith Landfill 

Project No.: 220 

Report Date: 6/7/91 
Sample Received: 5/1/91 

Date Analysed: 5/13/91 
Sample Description: MW-4S 4/30/91 
Sample No.: 7276 

Volatile Method 
Organic Concentration Con centra ti on Detection Quanti tation 
Compounds Found in Sample Found in Blank Limit Limit 

25. Ethyl methacrylate <1.0 <1.0 1.0 5 
26. 2-hexanone <5 <5 5 20 

27. Iodomethane <1.0 <1.0 1.0 5 
28. Methylene chloride (0.8 <0.8 0.8 5 

29. 4-methyl-2-pentanone <5 <5 5 20 
30. Styrene <1.0 <1.0 1.0 5 

31. 1,1,2,2-tetrachloroethane <3.9 <3.9 3.9 5 
32. Toluene <0.5 <0.5 0.5 5 

33. 1,1,1-trichloroethane <0.5 <0.5 0.5 5 
34. 1,1,2-trichloroethane <2.5 <2.5 2.5 5 

35. Trichloroethene <O. 5 <0.5 0.5 5 
36. Trichlorofluoromethane <0.5 <0.5 0.5 5 

37. 1,2,3-trichloropropane <1.0 (1.0 1.0 5 
38. Vinyl acetate <1. 0 <1.0 1.0 5 

39. Vinyl choride <0.7 <0.7 0.7 5 
40. Xylenes (total) 1.5 <0.9 0.9 5 

All results expressed as ppb unless otherwise indicated. 

Methods performed using EPA methods 8240 in accordance with SW-846, Third 
Edition. 

LABORATORY DIRECTOR 



ENVIRONMENTAL 
MONITORING AND 
TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
7081967-6666 
FAX: 7081967-6735 

LABORATORY REPORT 
K & S Testing & Engineering, Inc. 
9715 Kennedy Avenue 
Highland, IN 46322 

16813 

Project Name: Griffith Landfill 

Project No.: 220 

Report Date: 6/7/91 
Sample Received: 5/1/91 

Date Analysed: 5/13/91 
Sample Description: MW-40 4/30/91 
Sample No.: 7277 

Volatile 
Organic 
Compounds 

Concentration 
Found in SamQle 

1. Acetone <1.0 
2. Acrolein <15.0 
3. Acrylonitrile <5.0 

4. Benzene <0.1 
5. Bromodichloromethane <0.6 
6. Bromoform <4.0 

7. Bromomethane <0.7 
B. 2-butanone <10 

(methyl ethyl ketone) 

9. Carbon disulfide <1.0 
10. Carbon tetrachloride <0.6 
11. Chlorobenzene (0.6 

12. Chlorodibromomethane <1.0 
13. Chloroethane <0.7 
14. 2-chloroethyl . <90. 2 

vinyl ether 

15. Chloroform <0.5 
16. Chloromethane (1.0 
17. Dibromomethane <1.0 

18. Dichlorodifluoromethane (1.0 
19. 1,1-dichloroethane <0.5 
20. 1,2-dichloroethane <1.6 

21. 1,2-dichloroethene (total) <1.0 
22. cis-1,3-dichloropropene <0.5 

23. trans-1,3-dichloropropene <0.9 
24. Ethylbenzene <0.6 

Method 
Concentration Detection Quantitation 
Found in Blank Limit Limit 

<1.0 1.0 10 
<15.0 15.0 50 
<5.0 5.0 50 

<0.1 0. 1 5 
<0.6 0.6 5 
<4.0 4.0 5 

<0.7 0.7 10 
<10 10 20 

<1.0 1.0 5 
<0.6 0.6 5 
<0.6 0.6 5 

<1.0 1.0 5 
<0.7 0.7 5 

<90.2 90.2 100 

<0.5 0.5 5 
<1.0 1.0 5 
<1. 0 1.0 5 

<1.0 1.0 5 
<0.5 0.5 5 
<1.6 1.6 5 

<1. 0 1.0 5 
<0.5 0.5 5 

<0.9 0.9 5 
<0.6 0.6 5 

~f. ~~ 
LABORATORY DIRECTOR 



k 4 RW 

ENVIRONMENTAL 
MONITORING AND 
TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
7081967-6666 
FAX:· 7081967-6735 

LABORATORY REPORT 
K & S Testing & Enginee~ing, Inc. 
9715 Kennedy Avenue 
Highland, IN 46322 

P~oject I~ a me: G~iffith Landfi 11 Report Date: 
Sample Received: 

P~oject No.: 220 Date Analysed: 
Sample Desc~iption: MW-4D 4/30/91 
Sample No.: 7277 

N *··¥#M*?6 9k&rF ME * 
,.., 

16813 

6/7/91 
5/1/91 
5/13/91 

v~~fiHlFi Method 

ii4il@ bd# 

O~gan i c Concent~ation Con cent ~a ti on Detection Quantitation 
Compounds Found in Sample Found in Blank Limit Limit 

25. Ethyl methac~ylate <1.0 <1.0 1.0 5 
26. 2-hexanone <5 <5 5 20 

27. Iodomethane (1.0 <1.0 1.0 5 
28. Methylene chloride <0.8 <0.8 0.8 5 

29. 4-methyl-2-pentanone <5 <5 5 20 
30. Styrene <1.0 <1.0 1.0 5 

31. 1,1,2,2-tetrachloroethane <3.9 <3.9 3.9 5 
32. Toluene 1.1 <0.5 0.5 5 

33. 1,1,1-trichloroethane <0.5 (0.5 0.5 5 
34. 1,1,2-t~ichlo~oethane <2.5 <2.5 2.5 5 

35. Trichloroethene <0.5 <0.5 0.5 5 
36. T~ichlorofluoromethane (0.5 (0.5 0.5 5 

37. 1,2,3-trichlorop~opane (1.0 <1.0 1.0 - 5 
38. Vinyl acetate <1.0 <1.0 1.0 5 

39. Vinyl cho~ide (0.7 <0.7 0.7 5 
40. Xylenes (total) 2.2 <0.9 0.9 5 

All results exp~essed as ppb unless otherwise indicated. 

Methods performed using EPA methods 8240 in accordance with SW-846, Third 
Edition. 

* 

LABORATORY DIRECTOR 



ENVIRONMENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, tllinois 60053-3203 
708/967-6666 
FAX:· 7081967-6735 

LABORATORY REPORT 
K & S Testing & Engineering, Inc. 
9715 Kennedy Avenue 
Highland, IN 46322 

15825 

Project Name: Griffith Landfill 

Project No.: 220 

Report Date: 6/7/91 
Sample Received: 5/1/91 

Date Analysed: 5/13/91 
Sample Description: MW-SS 4/29/91 
Sample No.: 7278 

Volatile 
Organic 
Compounds 

Concentration 
Found in Sam~le 

1. Acetone <1.0 
2. Acrolein <1S.O 
3. Acrylonitrile <S.O 

4. Benzene <0.1 
s. Bromodichloromethane <0.6 
6. Bromofor-m <4.0 

7. Br-omomethane <0.7 
B. 2-butanone <10 

(methyl ethyl ketone) 

9. Car-bon disulfide <1.0 
10. Car-bon tetrachlor-ide <0.6 
11. Chlor-obenzene <0.6 

12. Chlor-odibr-omomethane <1.0 
13. Chlor-oethane <0.7 
14. 2-chlor-oethyl . <90. 2 

vinyl ether-

15. Chlor-ofor-m <0.5 
16. Chlor-omethane <1.0 
17. Dibr-omomethane <1.0 

18. Dichlor-odifluoromethane <1.0 
19. 1,1-dichlor-oethane <0.5 
20. 1,2-dichlor-oethane <1.6 

21. 1,2-dichlor-oethene (total) <1. 0 
22. cis-1,3-dichloropr-opene <0.5 

..,.,. tr-ans-1,3-dichloropr-opene <0.9 £_,_1. 

24. Ethyl benzene <0.6 

Method 
Con centra tion Detection Quantitation 
Found in Blank Limit Limit 

<1.0 1.0 10 
<lS.O 15.0 so 

<S.O s.o so 

<0.1 0. 1 s 
<0.6 0.6 5 
<4.0 4.0 5 

<0.7 0.7 10 
<10 10 20 

<1.0 1.0 s 
<0.6 0.6 5 
<0.6 0.6 5 

<1.0 1.0 s 
<0.7 0.7 5 

<90.2 90.2 100 

<0.5 0.5 5 
(1.0 1.0 s 
<1.0 1.0 5 

<1.0 1.0 s 
<0.5 0.5 5 
<1.6 1.6 5 

<1.0 1.0 5 
<0.5 0.5 5 

<0.9 0.9 5 
<0.6 0.6 5 

~f. -3:~ 
LABORATORY DIRECTOR 



ENVIRONMENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove. Illinois 60053-3203 
708/967-6666 
FAX:· 7081967-6735 

LABORATORY REPORT 
K & S Testing & Engineering, Inc. 
9715 Kennedy Avenue 
Highland, IN 46322 

15825 

Project Name: Griffith Landfill 

Project No.: 220 

Report Date: 6/7/91 
Sample Received: 5/1/91 

Date Analysed: 5/13/91 
Sample Description: MW-5S 4/29/91 
Sample No.: 7278 

Volatile Method 
Organic Con centra t ion Concentration Detection Quantitation 
Compounds Found in Sample Found in Blank Limit Limit 

25. Ethyl methacrylate <1.0 (1.0 1.0 5 
26. 2-hexanone <5 <5 5 20 

27. Iodomethane (1.0 (1.0 1.0 5 
28. Methylene chloride <0.8 <0.8 0.8 5 

29. 4-methyl-2-pentanone <5 <5 5 20 
30. Styrene <1. 0 <1.0 1.0 5 

31. 1,1,2,2-tetrachloroethane <3.9 <3. 9 3.9 5 
32. Toluene <0.5 <0.5 0.5 5 

33. 1,1,1-trichloroethane <0.5 <0.5 0.5 5 
34. 1,1,2-trichloroethane 15 <2.5 2.5 5 

35. Tl'"i chlor-oethene <0.5 <0.5 0.5 5 
36. Trichlor-ofluoromethane <0.5 (0.5 0.5 5 

37. 1,2,3-tr-ichloropr-opane <1.0 <1.0 1.0 - 5 
38. Vinyl acetate <1.0 <1.0 1.0 5 

39. Vinyl choride <0.7 <0.7 0.7 5 
40. Xylenes (total) 2.1 <0.9 0.9 5 

All results expr-essed as ppb unless otherwise indicated. 

Methods per-formed using EPA methods 8240 in accor-dance with SW-846, Thir-d 
Edition. 

LABORATORY DIRECTOR 



ENVIRONMENTAL 
MONITORING AND 
TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
7081967-6666 
FAX:· 7081967-6735 

LABORATORY REPORT 
K & S Testing & Enginee~ing, Inc. 
9715 Kennedy Avenue 
Highland, IN 46322 

16843 

P~oject Name: G~iffith Landfill 

P~oject ~lo.: 220 

Repo~t Date: 6/7/91 
Sample Received: 5/1/91 

Date Analysed: 5/13/91 
Sample Desc~iption: MW-5D 4/29/91 
Sample 1-lo.: 7279 

Volatile 
o~ganic 

Compounds 
Con cen t~a t ion 
Found in Sample 

<1.0 
<15.0 

1. Acetone 
2. Ac~olein 

3. Ac~ylonit~ile <5.0 

4. Benzene <0.1 
5. B~omodichlo~omethane <0.6 
6. B~omofo~m <4.0 

7. B~omomethane <0.7 
B. 2-butanone <10 

(methyl ethyl ketone) 

9. Ca~bon disulfide <1.0 
10. Ca~bon tet~achlo~ide <0.6 
11. Chlo~obenzene <0.6 

12. Chlo~odib~omomethane <1.0 
13. Chlo~oethane <0.7 
14. 2-chlor-oethyl . <90. 2 

vinyl ethe~ 

15. Chlor-ofor-m <0.5 
16. Chlor-omethane <1.0 
17. Dib~omomethane <1.0 

18. Dichlor-odifluor-omethane <1.0 
19. 1,1-dichlo~oethane <0.5 
20. 1,2-dichlo~oethane <1.6 

21. 1,2-dichlo~oethene (total) <1.0 
22. cis-1,3-dichlor-opr-opene <0.5 

23. t~ans-1,3-dichlor-op~opene <0.9 
24. Ethyl benzene <0.6 

Concent~ation 

Found in Blank 
<1.0 

<15. 0 
<5.0 

<0.1 
<0.6 
<4.0 

<0.7 
<10 

<1.0 
<0.6 
<0.6 

<1.0 
<0.7 

(90.2 

<0.5 
<1.0 
<1. 0 

<1.0 
<0.5 
<1.6 

<1.0 
<0.5 

<0.9 
<0.6 

Method 
Detection 

Limit 
1.0 

15.0 
5.0 

0.1 
0.6 
4.0 

0.7 
10 

1.0 
0.6 
0.6 

1.0 
0.7 

90.2 

0.5 
1.0 
1.0 

1.0 
0.5 
1.6 

1.0 
0. 5 

0.9 
0.6 

Quanti ta tion 
Limit 

10 
50 
50 

5 
5 
5 

10 
20 

5 
5 
5 

5 
5 

100 

5 
5 
5 

5 
5 
5 

5 
5 

5 
5 

~,LE -;~ 
LABORATORY DIRECTOR 



ENVIRONMENTAL 
MONITORING AND 
TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
708/967-6666 
FAX:· 7081967-6735 

LABORATORY REPORT 
K & S Testing & Enginee~ing, Inc. 
9715 Kennedy Avenue 
Highland, IN 46322 

16843 

P~oject Name: G~iffith Landfill 

P~oject No.: 220 

Repo~t Date: 5/28/91 
Sample Received: 5/1/91 

Date Analysed: 5/13/91 
Sample Desc~iption: MW-5D 4/29/91 
Sample No.: 7279 

Volatile Method 
o~gan i c Con cen t~a tion Con cen t~a tion Detection Quanti ta ti on 
Compounds Found in Sample Found in Blank Limit Limit 

25. Ethyl methac~ylate <1.0 (1.0 1.0 5 
26. 2-hexanone- <5 <5 5 20 

27. Iodomethane (1.0 <1.0 1.0 5 
28. Methylene chlo~ide <0.8 <0.8 0.8 5 

29. 4-methyl-2-pentanone <5 <5 5 20 
30. Sty~ene <1.0 <1.0 1.0 5 

31. 1,1,2,2-tet~achlo~oethane <3.9 <3.9 3.9 5 
32. Toluene <0.5 (0.5 0.5 5 

33. 1,1,1-t~ichlo~oethane <0.5 (0.5 0.5 5 
34. 1,1,2-t~ichlo~oethane <2.5 <2.5 2.5 5 

35. Tdchlo~oethene <0.5 <0.5 0.5 5 
36. T~ichlo~ofluo~omethane <0.5 <0.5 0.5 5 

37. 1,2,3-trichlo~op~opane <1.0 <1.0 1.0 - 5 
38. Vinyl acetate <1.0 (1.0 1.0 5 

39. Vinyl cho~ide <0.7 <0.7 0.7 5 
40. Xylenes (total) <0.9 (0.9 0.9 5 

All ~esults exp~essed as ppb unless othe~wise indicated. 

Methods pe~fo~med using EPA methods 8240 in acco~dance with SW-846, Third 
Edition. 

LABORATORY DIRECTOR 



ENVIRONMENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
708/967-6666 
FAX:· 7081967-6735 

LABORATORY REPORT 
K & S Testing & Engineering, Inc. 
9715 Kennedy Avenue 
Highland, IN 46322 

16214 

Project Name: Griffith Landfill 

Project No.: 220 

Report Date: 6/7/91 
Sample Rec~ived: 5/1/91 

Date Analysed: 5/13/91 
Sample Description: Blank-1 4/29/91 Water 
Sample No.: 7280 

Volatile 
Organic 
Compounds 

Concentration 
Found in Samgle 

1. Acetone <1.0 
2. Acrolein <15.0 
3. Acrylonitrile <5.0 

4. Benlene <0.1 
5. Bromodichloromethane <0.6 
6. Bromoform <4.0 

7. Bromomethane <0.7 
8. 2-butanone <10 

(methyl ethyl ketone) 

9. Carbon disulfide <1.0 
10. Carbon tetrachloride <0.6 
11. Chlorobenzene <0.6 

12. Chlorodibromomethane <1.0 
13. Chloroethane <0.7 
14. 2-chloroethyl . (90. 2 

vinyl ether 

15. Chloroform <0.5 
16. Chloromethane <1.0 
17. Dibromomethane <1.0 

18. Dichlorodifluoromethane <1.0 
19. 1,1-dichloroethane <0.5 
20. 1,2-dichloroethane <1.6 

21. 1,2-dichloroethene (total) <1.0 
22. cis-1,3-dichloropropene <0.5 

23. trans-1,3-dichloropropene <0.9 
24. Ethyl benzene <0.6 

Con centra tion 
Found in Blank 

<1.0 
<15.0 

<5.0 

<0.1 
<0.6 
<4.0 

<0.7 
<10 

<1.0 
<0.6 
<0.6 

<1.0 
<0.7 

<90.2 

<0.5 
<1.0 
<1.0 

<1.0 
<0.5 
<1.6 

<1.0 
<0.5 

<0.9 
<0.6 

Method 
Detection Quantitation 

Limit Limit 
1.0 10 

15.0 50 
5.0 50 

0.1 5 
0.6 5 
4.0 5 

0.7 10 
10 20 

1.0 5 
0.6 5 
0.6 5 

1.0 5 
0.7 5 

90.2 100 

0.5 5 
1.0 5 
1.0 5 

1.0 5 
0.5 5 
1.6 5 

1.0 5 
0.5 5 

0.9 5 
0.6 5 

~df: ~~ 
LABORATORY DIRECTOR 



ENVIRONMENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
7081967-6666 
FAX:· 708/967-6735 

LABORATORY REPORT 
K & S Testing & Enginee~ing, Inc. 
9715 Kennedy Avenue 
Highland, IN 46322 

16214 

P~oject Name: G~iffith Landfill 

P~oject l~o.: 220 

Repo~t Date: 6/7/91 
Sample Received: 5/1/91 

Date Analysed: 5/13/91 
Sample Desc~iption: Blank-1 4/29/91 Wate~ 
Sample No.: 7280 

Volatile Method 
O~ganic Concent~ation Concent~ation Detection Quanti ta. ti on 
Compounds Found in Sample Found in Blank Limit Limit 

25. Ethyl methac~ylate <1.0 (1.0 1.0 5 
26. 2-hexanone <5 (5 5 20 

27. Iodomethane <1.0 <1.0 1.0 5 
28. Methylene chlor-ide <0.8 <0.8 0.8 5 

29. 4-methyl-2-pentanone <5 <5 5 20 
30. Styr-ene <1.0 (1.0 1.0 5 

31. 1,1,2,2-tet~achloroethane <3.9 <3.9 3.9 5 
32. Toluene <0.5 <0.5 0.5 5 

33. 1,1,1-trichlo~oethane <0.5 <0.5 0.5 5 
34. 1,1,2-t~ichloroethane <2.5 <2.5 2.5 5 

35. T~ichloroethene <0.5 <0.5 0.5 5 
36 .. ~Trichlo~ofluoromethane (0.5 <0.5 0.5 5 

37. 1,2,3-trichlo~opropane <1.0 <1.0 1.0 - 5 
38. Vinyl acetate <1.0 <1.0 1.0 5 

39. Vinyl char-ide <0.7 <0.7 0.7 5 
40. Xylenes (total) (0.9 <0.9 0.9 5 

All results expressed as ppb unless othe~wise indicated. 

Methods performed using EPA methods 8240 in accordance with SW-846, Third 
Edition. 

LABORATORY DIRECTOR 



ENVIRONMENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove. Illinois 60053-3203 
7081967-6666 
FAX:· 7081967-6735 

LABORATORY REPORT 
K & S Testing & Engineering, Inc. 
9715 Kennedy Avenue 
Highland, IN 46322 

16215 

Project Name: Griffith Landfill 

Project No.: 220 

Report Date: 6/7/91 
Sample Received: 5/1/91 

Date Analysed: 5/13/91 
Sample Description: Blank-2 4/30/91 Water 
Sample No.: 72B1 

Volatile 
Organic 
Compounds 

Concentration 
Found in Sam~le 

1. Acetone <1.0 
2. Acrolein <15.0 
3. Acrylonitrile <5.0 

4. Benzene <0.1 
5. Bromodichloromethane <.0.6 
6. Bromoform <4.0 

7. Brorriomethane <.0.7 
B. 2-butanone <10 

(methyl ethyl ketone) 

9. Carbon disulfide <1.0 
10. Carbon tetrachloride <0.6 
11. Chlorobenzene <0.6 

12. Chlorodibromomethane <.1.0 
13. Chloroethane <0.7 
14. 2-chloroethyl . <90. 2 

vinyl ether 

1 5. Chloroform <0.5 
16. Chloromethane <1.0 
17. Dibromomethane <1.0 

lB. Dichlorodifluoromethane <1.0 
19. 1,1-dichloroethane <0.5 
20. 1,2-dichloroethane <1.6 

21. 1,2-dichloroethene (total) <1.0 
22. cis-1,3-dichloropropene <0.5 

23. trans-1,3-dichloropropene <0.9 
24. Ethyl benzene <0.6 

Concentration 
Found in Blank 

<1.0 
<15.0 

<.5.0 

<0.1 
<.0.6 
<4.0 

<0.7 
<10 

<.1.0 
<.0.6 
<0.6 

<1. 0 
<0.7 

<90.2 

<0.5 
<1.0 
<.1.0 

<1.0 
<0.5 
<1.6 

<1.0 
<0.5 

<0.9 
<0.6 

Method 
Detection Quantitation 

Limit Limit 
1.0 10 

15.0 50 
5.0 50 

0. 1 5 
0.6 5 
4.0 5 

0.7 10 
10 20 

1.0 5 
0.6 5 
0.6 5 

1.0 5 
0.7 5 

90.2 100 

0.5 5 
1.0 5 
1.0 5 

1.0 5 
0.5 5 
1.6 5 

1.0 5 
0.5 5 

0.9 5 
0.6 5 

~~ ~~-
LABORATORY DIRECTOR 



ENVIRONMENTAL 
MONITORING AND 
TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
708/967-6666 
FAX:· 7081967-6735 

LABORATORY REPORT 
K & S Testing & Engineering, Inc. 
9715 Kennedy Avenue 
Highland, IN 46322 

16215 

Project Name: Griffith Landfill 

Project ~to.: 220 

Report Date: 6/7/91 
Sample Received: 5/1/91 

Date Analysed: 5/13/91 
Sample Description: Blank-2 4/30/91 Water 
Sample ~to.: 7281 

Volatile Method 
Organic Concentration Con centra tion Detection Quanti ta ti on 
Compounds Found in Sample Found in Blank Limit Limit 

25. Ethyl methacrylate <1.0 <LO 1.0 5 
26. 2-hexanone <5 <5 5 20 

27. Iodomethane <1.0 <LO 1.0 5 
28. Methylene chloride <0.8 <0.8 0.8 5 

29. 4-methyl-2-pentanone <5 <5 5 20 
30. Styrene <1.0 <1.0 1.0 5 

31. 1,1,2,2-tetrachloroethane <3.9 <3. 9 3.9 5 
32. Toluene <0.5 <0.5 0.5 5 

33. 1,1,1-trichloroethane <0.5 <0.5 0.5 5 
34. 1,1,2-trichloroethane <2. 5 <2.5 2.5 5 

35. Tr-ichloroethene <0.5 <0.5 0.5 5 

36. Trichlorofluoromethane <0.5 <0.5 0.5 5 

37. 1,2,3-tr-ichloropropane <1.0 <1.0 1.0 - 5 
38. Vinyl acetate <1.0 <1.0 1.0 5 

39. Vinyl choride <0.7 <0.7 0.7 5 
40. Xylenes (total) <0.9 <0.9 0.9 5 

All r-esults expr-essed as ppb unless otherwise indicated. 

Methods perfor-med using EPA methods 8240 in accordance with SW-846, Third 
Edition. 

LABORATORY DIRECTOR 
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@ K&S Testing and Engineering Inc. 
9715 KENNEDY AVENUE • HIGHLAND, INDIANA 46322 

(219) 924-5231 • (312) 734-5900 • FAX (219) 924-5271 

PROJECT NAME: GRIFFITH LANDFILL 

PROJECT NO.: 220 

WELL NO. 

lS 

lD 

DATA SHEET FOR FIELD pH 

SAMPLING DATE 

7-17-91 

7-17-91 

E!! 
6.64 

7.60 

pH measured using a HYDAC temperature, conductivity and pH 

measuring instrument. Calibration Date: 7-17-91. 

• Soil Testing and Foundation Consultants • 



ENVIRONMENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove. Illinois 60053-3203 
708/967-6666 
FAX:· 7081967-6735 

LABORATORY REPORT 
K & S Testing & Engineering, Inc. 
9715 Kennedy Avenue 
Highland, IN 46322 

19127 

Project Name: Griffith Landfill 
Griffith, IN 

Project No.: 220 

Report Date: 7/29/91 
Sample Received: 7/18/91 

Sample Description: MW lS 7/17/91 
Sample No.: 1514 

Total Phenolics <0.1 
pH (units) 6.9 

Sulfate 30 
Fluoride 0.4 

Specific Conductance 760 

Arsenic <0_1 
Barium 0.23 

Cadmium <0.05 
Chromium <0.05 

Copper <0.05 
Iron 13. 

Lead <0.05 
Sodium 60. 

Magnesium 54. 
Mercury <0.01 

Selenium <0.1 
Silver <0.05 

Zinc 0.07 
Ammonia 2.2 

Total Dissolved Solids 520 
COD 210 

Date Analysed 

7/23/91 
7/19/91 

7/24/91 
7/24/91 

7/24/91 

7/24/91 
7/24/91 

7/24/91 
7/24/91 

7/24/91 
7/24/91 

7/24/91 
7/24/91 

7/24/91 
7/24/91 

7/24/91 
7/24/91 

7/24/91 
7/23/91 

7/23/91 
7/25/91 

All results expressed as ppm unless otherwise indicated_ 

Analyses performed using "Standard Methods 
Wastewater", 17th Edition. 

ination of 

LABORATORY DIRECTOR 



ENVIRONMENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
708/967-6666 
FAX:· 708/967-6735 

LABORATORY REPORT 
K & S Testing & Engineering, Inc. 
9715 Kennedy Avenue 
Highland, IN 46322 

Project Name: Griffith Landfill 
Griffith, IN 

Project No. : 220 
Sample Description: MW 1D 7/17/91 
Sample No.: 1515 

TOTAL 

Total Phenolics <0.1 
pH (units) 6.5 

Sulfate 100 
Fluoride 0.86 

Specific Conductance 1410 

Arsenic <0.1 
Barium 0.27 

Cadmium <0.05 
Chromium <0.05 

Copper <0.05 
Iron 25. 

Lead 0.06 
Sodium 30. 

Magnesium 65. 
Mercury <0.01 

Selenium 0.12 
Silver <0.05 

Zinc 0.12 
Ammonia <2 

Total Dissolved Solids 980 
COD 83 

Report Date: 
Sample Received: 

Date Analysed 

7/23/91 
7/19/91 

7/24/91 
7/24/91 

7/24/91 

7/24/91 
7/24/91 

7/24/91 
7/24/91 

7/24/91 
7/24/91 

7/24/91 
7/24/91 

7/24/91 
7/24/91 

7/24/91 
7/24/91 

7/24/91 
7/23/91 

7/23/91 
7/25/91 

All results expressed as ppm unless otherwise indicated. 

Analyses performed using "Standard Methods 
Wastewater", 17th Edition. 

19128 

7/29/91 
7/18/91 

LABORATORY DIRECTOR 



ENVIRONMENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
708/967-6666 
FAX:· 708/967-6735 

LABORATORY REPORT 18299 
K & S Testing and Engineering, Inc. 
9715 Kennedy Ave. 
Highland, IN 46322 

Project Name: Griffith Landfill 
Sample Description: MW-15 7/17 Water 
Sample No.: 1514 

Volatile 
Org.;~.n i c Concentration 
Compounds Found in Sample 

1. Acetone <1.0 
2. Acrolein <15.0 
3. Acrylonitrile <5.0 

4. Benzene <0.1 
5. Bromodichloromethane <0.6 
6. Bromoform <4.0 

7. Bromomethane <0.7 
8. 2-butanone <10 

(methyl ethyl ketone) 

9. Carbon disulfide <1.0 
10. Carbon tetrachloride <0.6 
11. Chlorobenzene <0.6 

12. Chlorodibromomethane <1.0 
13. Chloroethane <0.7 

14. 2-chloroethyl <90.2 
vinyl ether 

15. Chloroform <0.5 

16. Chloromethane <1.0 
17. Dibromomethane <1.0 
18. Dichlorodifluoromethane <1.0 

19. 1,1-dichloroethane <0.5 
20. 1,2-dichloroethane <1.6 
21. 1,2-dichloroethene (total) <1.0 

22. cis-1,3-dichloropropene <0.5 
23. trans-1,3-dichloropropene <0.9 
24. Ethyl benzene <0.6 

Report Date: 07/26/91 
Sample Received: 07/18/91 

Date Analysed: 07/19/91 

Method 
Concentration Detection Quanti tat-ion 
Found in Blank Limit Limit 

<1.0 1.0 10 
<15.0 15.0 50 

<5.0 5.0 50 

<O .1 0.1 5 
<0.6 0.6 5 
<4.0 4.0 5 

<0.7 0.7 10 
<10 10 20 

<1.0 1.0 5 
<0.6 0.6 5 
<0.6 0.6 5 

<1.0 1.0 5 
<0.7 0.7 5 

<90.2 90.2 100 

<0.5 0.5 5 

<1.0 1.0 5 
<1.0 1.0 5 
<1.0 1.0 5 

<0.5 0.5 5 
<1.6 1.6 5 
<1.0 1.0 5 

<0.5 0.5 5 
<0.9 0.9 5 
<0.6 0.6 5 

~~ ~0u_j 
LABORATORY DIRECTOR 



ENVIRONMENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
708/967-6666 
FAX:· 7081967-6735 

LABORATORY REPORT 18299 
K & S Testing and Engineering, Inc. 
9715 Kennedy Ave. 
Highland, IN 46322 

Project Name: Griffith Landfill 
Sample Description: MW-1S 7/17 Water 
Sample No.: 1514 

Volatile 
Organic Concentration 
Compounds Found in Sample 

25. Ethyl methacrylate <1.0 
26. 2-hexanone <5 
27. lodomethane <1.0 

28. Methylene chloride <0.8 
29. 4-methyl-2-pentanone <5 
30. Styrene <1.0 

31. 1,1,2,2-tetrachloroethane <3.9 
32. Toluene 1.0 
33. 1,1,1-trichloroethane <0.5 

34. 1,1,2-trichloroethane <2.5 
35. Tri chloroethene (0.5 
36. Trichlorofluoromethane <0.5 

37. 1,2,3-trichloropropane (1.0 
38. Vinyl acetate <1.0 
39. Vinyl choride <0.7 

40. Xylenes (total) <0.9 

Report Date: 07/26/91 
Sample Received: 07/18/91 

Analysis Date: 07/19/91 

Method 
Con centra tion Detection Quanti ta tion 
Found in Blank Limit Limit 

<1.0 1.0 5 
<5 5 20 
<1.0 1. 0 5 

<0.8 0.8 5 
<5 5 20 
<1.0 1.0 5 

<3.9 3.9 5 
<0.5 0.5 5 
<0.5 0.5 5 

<2.5 2.5 5 
<0.5 0.5 5 
<0.5 0.5 5 

<1.0 1.0 5 
<1.0 1.0 5 
(0.7 0.7 5 

<0.9 0.9 5 

All results expressed as ppb unless otherwise indicated. 

Methods performed using EPA methods 8240 in accordance with SW-846, Third 
Edition. 

LABORATORY DIRECTOR 



ENVIRONMENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
708/967-6666 
FAX: 7081967-6735 

LABORATORY REPORT 
K & S Testing and Engineering, Inc. 
9715 Kennedy Ave. 
Highland, IN 46322 

18298 

Project Name: Griffith Landfill 
Sample Description: MW-1D 7/17 Water 
Sample No.: 1515 

Report Date: 07/26/91 
Sample Received: 07/18/91 

Date Analysed: 07/19/91 

Volatile Method 
Organic Con centra tion Con centra tion Detection Quantitation 
Compounds Found in Sample Found in Blank Limit Limit 

1. Acetone (1.0 <1.0 1.0 10 
2. Acrolein <15.0 <15.0 15.0 50 
3. Acrylonitrile (5.0 (5.0 5.0 50 

4. Benzene (0.1 <0.1 0. 1 5 
5. Bromodichloromethane <0.6 (0.6 0.6 5 
6. Bromoform (4.0 <4.0 4.0 5 

7. Bromomethane (0.7 <0.7 0.7 10 
8. 2-butanone <10 <10 10 20 

(methyl ethyl ketone) 

9. Carbon disulfide (1.0 (1.0 1.0 5 
10. Carbon tetrachloride (0.6 (0.6 0.6 5 
11. Chlorobenzene (0.6 <0.6 0.6 5 

12. Chlorodibromomethane (1.0 <1.0 1.0 5 
13. Chloroethane (0.7 <0.7 0.7 5 

14. 2-chloroethyl (90.2 <90.2 90.2 100 
vinyl ether 

15. Chloroform <0.5 <0.5 0.5 5 

16. Chloromethane <1.0 (1.0 1.0 5 
17. Dibromomethane (1.0 (1.0 1.0 5 
18. Dichlorodifluoromethane <1.0 <1.0 1.0 5 

19. 1,1-dichloroethane (0.5 <0.5 0.5 5 
20. 1,2-dichloroethane (1.6 (1.6 1.6 5 
21. 1,2-dichloroethene (total) (1.0 <1.0 1.0 5 

22. cis-1,3-dichloropropene <0.5 <0.5 0.5 5 
23. trans-1,3-dichloropropene <0.9 <0.9 0.9 5 
24. Ethyl benzene (0.6 <0.6 0.6 5 

~,~f -;~ 
LABORATORY DIRECTOR 



ENVIRONMENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
708/967-6666 
FAX:· 7081967-6735 

LABORATORY REPORT 18298 
K & S Testing and Engineering, Inc. 
9715 Kennedy Ave. 
Highland, IN 46322 

Project Name: Griffith Landfill 
Sample Description: MW-1D 7/17 Water 
Sample No.: 1515 

Volatile 
Organic Concentration 
Compounds Found in Sample 

25. Ethyl methacrylate <1.0 
26. 2-hexanone <5 
27. Iodomethane (1.0 

28. Methylene chloride (0.8 
29. 4-methyl-2-pentanone <5 
30. Styrene (1.0 

31. 1,1,2,2-tetrachloroethane (3.9 
32. Toluene <0.5 
33. 1,1,1-trichloroethane <0.5 

34. 1,1,2-trichloroethane <2.5 
35. Trichloroethene <0.5 
36. Trichlorofluoromethane <0.5 

37. 1,2,3-trichloropropane <1.0 
38. Vinyl acetate <1.0 
39. Vinyl choride <0.7 

40. Xylenes (total) <0.9 

Report Date: 07/26/91 
Sample Received: 07/18/91 

Analysis Date: 07/19/91 

Method 
Con centra tion Detection Quanti ta tion 
Found in Blank Limit Limit 

<LO 1.0 5 
<5 5 20 
<1.0 1.0 5 

(0.8 0.8 5 
<5 5 20 
<1.0 1.0 5 

<3.9 3.9 5 
<0.5 0.5 5 
<0.5 0.5 5 

<2. 5 2.5 5 
<0.5 0.5 5 
<0.5 0.5 5 

<1.0 1.0 5 
<1.0 1.0 5 
<0.7 0.7 5 

<0.9 0.9 5 

All results expressed as ppb unless otherwise indicated. 

Methods performed using EPA methods 8240 in accordance with SW-846, Third 
Edition. 

LABORATORY DIRECTOR 



ENVIRONMENTAL 
MONITORING AND 
TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove. Illinois 60053-3203 
708/967-6666 
FAX:· 708/967-6735 

LABORATORY REPORT 
K & S Testing and Engineering, Inc. 
9715 Kennedy Ave. 
Highland, IN 46322 

18297 

Project Name: Griffith Landfill 
Sample Description: Blank-1 Water 
Sample No.: 1516 

Report Date: 07/26/91 
Sample Received: 07/18/91 

Date Analysed: 07/19/91 

Volatile 
Organic 
Compounds 

Concentration 
Found in Sample 

1. Acetone 
2. Acrolein 
3. Acrylonitrile 

4. Benzene 
5. Bromodichloromethane 
6. Bromoform 

7. Bromomethane 
8. 2-bu tan one 

(methyl ethyl ketone) 

9. Carbon disulfide 
10. Carbon tetrachloride 
11. Chlorobenzene 

12. Chlorodibromomethane 
13. Chloroethane 

14. 2-chloroethyl 
vinyl ether 

15. Chloroform 

16. Chloromethane 

<1.0 
<15.0 

<5.0 

<0.1 
<0.6 
<4.0 

<0.7 
<10 

<LO 
<0.6 
<0.6 

<1.0 
<0.7 

(90.2 

<0.5 

<1.0 
17. Dibromomethane <1.0 
18. Dichlorodifluoromethane <1.0 

19. 1,1-dichloroethane <0.5 
20. 1,2-dichloroethane <1.6 
21. 1,2-dichloroethene (total) <1.0 

22. cis-1,3-dichloropropene <0.5 
23. trans-1,3-dichloropropene <0.9 
24. Ethylbenzene <0.6 

Concentration 
Found in Blank 

<1.0 
<15.0 

<5.0 

<0.1 
<0.6 
<4.0 

<0.7 
<10 

<LO 
<0.6 
<0.6 

<1.0 
<0.7 

(90.2 

<0.5 

<1.0 
<1.0 
<1.0 

<0.5 
<1.6 
<1.0 

<0.5 
<0.9 
<0.6 

Method 
Detection 

Limit 

1.0 
15.0 

5.0 

0.1 
0.6 
4.0 

0.7 
10 

1.0 
0.6 
0.6 

1.0 
0.7 

90.2 

0.5 

1.0 
1.0 
1.0 

o;5 
1.6 
1.0 

0.5 
0.9 
0.6 

Quantitation 
Limit 

10 
50 
50 

5 
5 
5 

10 
20 

5 

5 
5 

5 
5 

100 

5 

5 
5 
5 

5 
5 
5 

5 
5 
5 

LABORATORY DIRECTOR 



ENVIRONMENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
7081967-6666 
FAX:· 708/967-6735 

LABORATORY REPORT 18297 
K & S Testing and Enginee~ing, Inc. 
9715 Kennedy Ave. 
Highland, II~ _46322 

Project Name: G~iffith Landfill 
Sample Desc~iption: Blank-1 Wate~ 
Sample Ho.: 1516 

Volatile 
Organic Con cen t~a tion 
Compounds Found in Sample 

25. Ethyl methac~ylate <1.0 
26. 2-hexanone <5 
27. Iodomethane <1.0 

28. Methylene chlo~ide <0.8 
29. 4-methyl-2-pentanone <5 
30. Sty~ene <1.0 

31. 1,1.2,2-tet~achlo~oethane <3.9 
32. Toluene <0.5 
33. 1,1,1-t~ichlo~oethane <0.5 

34. 1,1,2-t~ichlo~oethane <2.5 
35. Tri chlo~oethene <0.5 
36. T~ichlo~ofluo~omethane <0.5 

37. 1,2,3-t~ichlo~op~opane <1.0 
38. Vinyl acetate <1.0 
39. Vinyl cho~ide <0.7 

40. Xylenes (total) (0.9 

Repo~t Date: 07/26/91 
Sample Received: 07/18/91 

Analysis Date: 07/19/91 

Method 
Concent~ation Detection Quanti ta tion 
Found in Blank Limit Limit 

(1.0 1.0 5 
<5 5 20 
<LO 1.0 5 

(0.8 0.8 5 
<5 5 20 
(1.0 1.0 5 

<3.9 3.9 5 
(0.5 0.5 5 
(0.5 0~5 5 

<2.5 2.5 5 
<0.5 0.5 5 
(0.5 0.5 5 

<LO 1.0 5 
<1.0 1.0 5 
<0.7 0.7 5 

<0.9 0.9 5 

All ~esults exp~essed as ppb unless otherwise indicated. 

Methods perfo~med using EPA methods 8240 in acco~dance with SW-846, Thi~d 

Edition. 

LABORATORY DIRECTOR 
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CID K&S Testing and Engineering Inc. 

PROJECT NAME: 

PROJECT NO. : 

WELL NO. 

1S 

1D 

9715 KENNEDY AVENUE • HIGHLAND, INDIANA 46322 
(219) 924-5231 • (312) 734-5900 • FAX (219) 924-5271 

GRIFFITH LANDFILL 

220 

DATA SHEET FOR FIELD pH 

SAMPLING DATE 

1-29-92 

1-29-92 

7.51 

8.17 

pH measured using a HYDAC temperature, conductivity and pH 

measuring instrument. Calibration Date: 1-29-92. 

• Soil Testing and Foundation Consultants • 



ENVIRONMENTAL 
MONITORING AND 
TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
7081967-6666 
FAX:· 7081967-6735 

L~BPRATORYREPORT 
K & S Testing~ Eng1neer1ng, -rnc. 
9715 Kennedy Avenue 
Highland, IN 46322 

Project Name: January Sampling/Griffith Landfill 
Griffith, IN 

Project No.: 220 
Sample Description: MW-1S 1/29/92 Up Gradient (water) 
Sample No.: 13601 

31147 

Report Date: 2/7/92 
Sample Received: 1/31/92 

Date Qf Ana.bz:eie 
COD 50 2/5/92 
Chloride 46.0. 2/4/92 
Fluoride <0.5 2/5/92 

Ammonia as N 4.8 2/5/92 
Nitrate as N 0.69 2/5/92 
Sulfate 270 2/5/92 

pH 7.55 (units) 1/30/92 
Total Phenolics <1 2/5/92 
Specific Conductivity 1240.0 ~OS 2/5/92 
TDS 820 2/4/92 

Sodium 10.0 2/3/92 
Arsenic <0.2 2/3/92 
Barium 0.23 2/3/92 

Boron 0.19 2/3/92 
Cadmium <0.05 2/3/92 
Chromium <0.05 2/3/92 

Copper <0.05 2/3/92 
Iron 28.0 2/3/92 
Lead <0.05 2/3/92 

Manganese 0.78 2/3/92 
Mercury <0.5 ppb 2/3/92 
Selenium <0.2 2/3/92 

Silver <0.05 2/3/92 
Zinc <0.05 2/3/92 

All results expressed as PPD unless otherwise indicated. 

Analyses performed using .. Standard Hethods for the Examination of Water lUld 
Wastewater .. ~ 17th Edition. 

LABORATORY DIRECTOR 



ENVIRONMENTAL 
MONITORING AND 
TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
708/967-6666 
FAX:· 7081967-6735 

K & S Testinl·-/!~f~e~":9f!:Y REPORT 
9715 Kennedy Avenue 
Highland, IN 46322 

Project Name: Griffith Landfill/January Sampling 
Griffith, IN 

Project No.: 220 
Sample Description: MW-1S 1/29/92 up Gradient (water) 
Sample No.: 13601 

Volatile 
Organic Con centra tion Con centra ti on 
Compounds Found in Sample Found in Blank 

1. Acetone <1.0 <1.0 
2. Acrolein <15.0 <15.0 

3. Acrylonitrile <5.0 <5.0 
4. Benzene <O .1 (0.1 

5. Bromodichloromethane <0.6 <0.6 
6. Bromoform <4.0 <4.0 

7. Bromomethane (0.7 <0.7 
8. 2-butanone <10 <10 

(methyl ethyl ketone) 

9. Carbon disulfide <1.0 <1.0 
10. Carbon tetrachloride <0.6 <0.6 

11. Chlorobenzene <0.6 <0.6 
12. Chlorodibromomethane (1.0 <1.0 

13. Chloroethane <0.7 <0.7 
14. 2-chloroethyl <90.2 <90.2 

vinyl ether 

15. Chloroform <0.5 <0.5 
16. Chloromethane <1.0 (1.0 

17. Dibromomethane <1.0 <1.0 
18. Dichlorodifluoromethane <1.0 <1.0 

19. 1,1-dichloroethane <0.5 <0.5 
20. 1,2-dichloroethene (total) <1.0 (1.0 

21. cis-1,3-dichloropropene <0.5 <0.5 
22. trans-1,3-dichloropropene <0.9 <0.9 

30766 

Report Date: 2/3/92 
Sample Received: 1/30/92 

Analysis Date: 1/31/92 

Method 
Detection Quanti ta tion 

Limit Limit 

1.0 10 
15 .o 50 

5.0 50 
0.1 5 

0.6 5 
4.0 5 

0.7 10 
10 20 

1.0 5 
0.6 5 

0.6 5 
1.0 5 

0.7 5 
90.2 100 

0.5 5 
1.0 5 

1.0 5 
1.0 5 

0.5 5 
1.0 5 

0.5 5 
0.9 5 

23. Ethyl benzene <0.6 <0.6 ;LuL·P. ~ 
LABORATORY DIRECTOR 



ENVIRONMENTAL 
MONITORING AND 
TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
7081967-6666 
FAX:· 7081967-6735 

LABORATORY REPORT 
K & S Testing & Engineering, Inc. 
9715 Kennedy Avenue 
Highland, IN 46322 

Project Name: Griffith Landfill/January Sampling 

30766 

Griffith, IN 
Project No.: 220 
Sample Description: MW-15 1/29/92 up Gradient 
Sample No.: 13601 

Report Date: 2/3/92 
Sample Received: 1/30/92 

(water) Analysis Date: 1/31/92 

Volatile Method 
Organic Concentration Concentration Detection Quantitation 
Compounds Found in Sample Found in Blank Limit Limit 

24. Ethyl methacrylate .(1.0 <1.0 1.0 5 
25. 2-hexanone <5 <5 5 20 

26. Iodomethane (1.0 <1.0 1.0 5 
27. Methylene chloride <0.8 <0.8 0.8 5 

28. 4-methyl-2-pentanone <5 (5 5 20 
29. Styrene (1.0 <1.0 1.0 5 

30. 1,1,2,2-tetrachloroethane <3.9 <3.9 3.9 5 
31. Toluene <0.5 <0.5 0.5 5 

32. 1,1,1-trichloroethane (0.5 <0.5 0.5 5 
33. 1,1,2-trichloroethane <2.5 <2.5 2.5 5 

34. Trichloroethene <0.5 <0.5 0.5 5 
35. Trichlorofluoromethane <0.5 <0.5 0.5 5 

36. 1,2,3-trichloropropane (1.0 (1.0 1.0 5 
37. Vinyl acetate <1.0 <1.0 1.0 5 

38. Vinyl choride (0.7 <0.7 0.7 5 
39. Xylenes (total) (0.9 <0.9 0.9 5 

40. 1,2-dichloroethane <1.6 (1.6 1.6 5 

All results expressed as ppb unless otherwise indicated. 

Methods performed using EPA methods 8240 in accordance with SW-846, Third 
Edition. 

LABORATORY DIRECTOR 



ENVIRONMENTAL 
MONITORING AND 
TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
7081967-6666 
FAX:' 7081967-6735 

K & S TestingL/\!19/!:eT,'!f!.Y REPORT 
9715 Kennedy Avenue 
Highland, IN 46322 

Project Name: January Sampling/Griffith Landfill 
Griffith, IN 

Project No.: 220 
Sample Description: MW-lD 1/29/92 Up Gradient (water) 
Sample No.: 13602 

31146 

Report Date: 2/7/92 
Sample Received: 1/31/92 

Date Qf Anal:~flia 
COD 28 2/5/92 
Chloride 39.0 2/4/92 
Fluoride <0.5 2/5/92 

Ammonia as N 3.2 2/5/92 
Nitrate as N 0.55 2/5/92 
Sulfate 93 2/5/92 

pH 7.50 (units) 1/30/92 
Total Phenolics 0.3 2/5/92 
Specific Conductivity 948.0 ~os 2/5/92 
TDS 590 2/4/92 

Sodium 12.0 2/3/92 
Arsenic <0.2 2/3/92 
Barium 0.28 2/3/92 

Boron 0.25 2/3/92 
Cadmium <0.05 2/3/92 
Chromium <0.05 2/3/92 

Copper <0.05 2/3/92 
Iron 9.4 2/3/92 
Lead <0.05 2/3/92 

Manganese 0.15 2/3/~2 
Mercury <0.5 ppb 2/3/92 
Selenium <0.2 2/3/92 

Silver <0.05 2/3/92 
Zinc <0.05 2/3/92 

All results expressed as .PPil unless otherwise indicated. 

IJnalyses performed using "Standard 11ethods for the Examination of Water and 
Wastewater", 17th Edition_ 

•. ' :· . • ~!. ;. 

LABORATORY DIRECTOR 



ENVIRONMENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
708/967-6666 
FAX:· 708/967-6735 

K & S TestingL/!!!F!eiJ.eg~'/f!.Y REPORT 
9715 Kennedy Avenue 
Highland, IN 46322 

Project Name: Griffith Landfill/January Sampling 
Griffith, IN 

Project No.: 220 
Sample Description: MW-1D 1/29/92 up Gradient (water) 
Sample No.: 13602 

Volatile 
Organic 
Compounds 

Concentration 
Found in Sample 

1. Acetone 
2. Acrolein 

3. Acrylonitrile 
4. Benzene 

5. Bromodichloromethane 
6. Bromoform 

7. Bromomethane 
8. 2-butanone 

(methyl ethyl ketone) 

9. Carbon disulfide 
10. Carbon tetrachloride 

11. Chlorobenzene 
12. Chlorodibromomethane 

13. Chloroethane 
14. 2-chloi'"oethyl 

vinyl ether 

15. Chloroform 
16. Chloromethane 

<1.0 
<15.0 

<5.0 
<0.1 

<0.6 
<4.0 

(0.7 
<10 

<1.0 
<0.6 

<0.6 
<1.0 

<0.7 
<90.2 

(0.5 
(1.0 

17. Dibromomethane <1.0 
18. Dichlorodifluoromethane <1.0 

19. 1,1-dichloroethane <0.5 
20. 1,2-dichloroethene (total) <1.0 

21. cis-1,3-dichloropropene <0.5 
22. trans-1,3-dichloropropene <0.9 

Con centra tion 
Found in Blank 

(1.0 
<15.0 

<5.0 
(0.1 

(0.6 
<4.0 

<0.7 
<10 

<1.0 
<0.6 

<0.6 
<1.0 

<0.7 
(90.2 

(0.5 
(1.0 

<1.0 
(1.0 

<0.5 
<1.0 

<0.5 
<0.9 

30767 

Report Date: 2/3/92 
Sample Received: 1/30/92 

Analysis Date: 1/31/92 

Method 
Detection 

Limit 

1.0 
15.0 

5.0 
0.1 

0.6 
4.0 

0.7 
10 

1.0 
0.6 

0.6 
1.0 

0.7 
90.2 

0.5 
1.0 

1.0 
1.0 

0.5 
1.0 

0.5 
0.9 

Quanti tation 
Limit 

10 
50 

50 
5 

5 
5 

10 
20 

5 
5 

5 
5 

5 
100 

5 
5 

5 
5 

5 
5 

5 
5 

23. Ethylbenzene <0.6 <0.6 ;;{JuL·P. ~ 
LABORATORY DIRECTOR 



ENVIRONMENTAL 
MONITORING AND 
TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
708/967-6666 
FAX:· 708/967-6735 

LABORATORY REPORT 
K & S Testing & Engineering, Inc. 
9715 Kennedy Avenue 
Highland, IN 46322 

Project Name: Griffith Landfill/January Sampling 

30767 

Griffith, IN Report Date: 2/3/92 
Project No.: 220 Sample Received: 1/30/92 
Sample Description: MW-lD 1/29/92 up Gradient (water) Analysis Date: 1/31/92 
Sample No.: 13602 

Volatile Method 
Organic Concentration Con centra tion Detection Quanti tation 
Compounds Found in Sample Found in Blank Limit Limit 

24. Ethyl methacrylate <1.0 <1.0 1.0 5 
25. 2-hexanone <5 <5 5 20 

26. Iodomethane <1.0 <1.0 1.0 5 
27. Methylene chloride <0.8 <0.8 0.8 5 

28. 4-methyl-2-pentanone <5 <5 5 20 
29. Styrene <1.0 <1.0 1.0 5 

30. 1,1,2,2-tetrachloroethane <3.9 <3.9 3.9 5 
31. Toluene (0.5 <0.5 0.5 5 

32. 1,1,1-trichloroethane <0.5 <0.5 0.5 5 
33. 1,1,2-trichloroethane <2.5 <2.5 2.5 5 

34. Trichloroethene <0.5 <0.5 0.5 5 
35. Trichlorofluoromethane <0.5 <0.5 0.5 5 

36. 1,2,3-tri~hloropropane <1.0 <1.0 1.0 5 
37. Vinyl acetate <1.0 <1.0 1.0 5 

38. Vinyl choride (0.7 <0.7 0.7 5 
39. Xylenes (total) <0.9 <0.9 0.9 5 

40. 1,2-dichloroethane <1.6 <1.6 1.6 5 

All results expressed as ppb unless otherwise indicated. 

Methods performed using EPA methods 8240 in accordance with SW-846, Third 
Edition. 

LABORATORY DIRECTOR 



ENVIRONMENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
708/967-6666 
FAX:· 7081967-6735 

K & s restingL!l~ta~":9l!:Y REPORT 
9715 Kennedy Avenue 
Highlan~, IN 46322 

Project Name: Griffith Landfill/January Sampling 
Griffith, IN Report Date: 2/3/92 

Project No.: 220 Sample Received: 1/30/92 
Sample Description: Blank-1 1/29/92 Field (water) Analysis Date: 1/31/92 
Sample No.: 13603 

Volatile Method 
Organic Concentration Con centra tion Detection Quantitation 
Compounds Found in Sample Found in Blank Limit Limit 

1. Acetone <1.0 (1.0 1.0 to 
2. Acrolein <15.0 <15.0 15.0 50 

3. Acr-ylonitrile <5.0 <5.0 5.0 50 
4. Benzene <0.1 <0.1 0.1 5 

5. Br-omodichloromethane <0.6 <0.6 0.6 5 
6. Bromofor-m <4.0 <4.0 4.0 5 

7. Br-omomethane <0.7 <0.7 0.7 10 
B. 2-butanone <10 <10 10 20 

(methyl ethyl ketone) 

9. Car-bon disulfide <1.0 <1.0 1.0 5 
10. Car-bon tetr-achlor-ide <0.6 <0.6 0.6 5 

11. Chlor-obenzene <0.6 <0.6 0.6 5 
12. Chlor-odibromomethane <1.0 (1.0 1.0 5 

13. Chlor-oethane <0.7 (0.7 0.7 5 
14. 2-chlor-oethyl (90.2 <90.2 90.2 100 

vinyl ether 

15. Chlor-ofor-m <0.5 <0.5 0.5 5 
16. Chlor-omethane <1.0 <1.0 1.0 5 

17. Dibr-omomethane <1.0 <1.0 1.0 5 
18. Dichlor-odifluor-omethane <1.0 <1.0 1.0 5 

19. 1,1-dichlor-oethane <0.5 <0.5 0.5 5 
20. 1,2-dichloroethene (total) <1.0 <1.0 1.0 5 

21. cis-1,3-dichlor-opr-opene <0.5 (0.5 0.5 5 
22. trans-1,3-dichlor-opr-opene <0.9 (0.9 0.9 5 

23. Ethyl benzene <0.6 <0.6 ~-~ 25 
~ 

LABORATORY DIRECTOR 



ENVIRONMENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
7081967-6666 
FAX:· 7081967-6735 

LABORATORY REPORT 
K & S Testing & Engineering, Inc. 
9715 Kennedy Avenue 
Highland, IN 46322 

Project Name: Griffith Landfill/January Sampling 

30768 

Griffith, IN Report Date: 2/3/92 
Project No.: 220 Sample Received: 1/30/92 
Sample Description: Blank-1 1/29/92 Field (water) Analysis Date: 1/31/92 
Sample No.: 13603 

Volatile 
Organic 
Compounds 

Concentration 
Found in Sample 

24. Ethyl methacrylate 
25. 2-hexanone 

26. Iodomethane 
27. Methylene chloride 

28. 4-methyl-2-pentanone 
29. Styrene 

<1.0 
<5 

<1.0 
<0.8 

<5 
<1.0 

30. 1,1,2,2-tetrachloroethane <3.9 
31. Toluene <0.5 

32. 1,1,1-trichloroethane 
33. 1,1,2-trichloroethane 

34. Trichloroethene 
35. Trichlorofluoromethane 

36. 1,2,3-trichloropropane 
37. Vinyl acetate 

38. Vinyl choride 
39. Xylenes (total) 

40. 1,2-dichloroethane 

<0.5 
<2.5 

<0.5 
<0.5 

<1.0 
<1.0 

<0.7 
<0.9 

<1.6 

Con centra ti on 
Found in Blank 

<1.0 
<5 

<1.0 
<0.8 

<5 
<1.0 

<3.9 
<0.5 

<0.5 
<2.5 

<0.5 
<0.5 

<1.0 
<1.0 

<0.7 
<0.9 

<1.6 

Method 
Detection 

Limit 

1.0 
5 

1.0 
0.8 

5 
1.0 

3.9 
0.5 

0.5 
2.5 

0.5 
0.5 

1.0 
1.0 

0.7 
0.9 

1.6 

Quanti tation 
Limit 

5 
20 

5 
5 

20 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 

All results expressed as ppb unless otherwise indicated. 

Methods performed using EPA methods 8240 in accordance with SW-846, Third 
Edition. 

LABORATORY DIRECTOR 



CJV K&S Testing and Engineering Inc. 

PROJECT NAME: 

PROJECT NO. : 

WELL NO. 

1S 

1D 

2S 

2D 

3S 

3D 

4S 

4D 

5S 

5D 

9715 KENNEDY AVENUE • HIGHLAND, INDIANA 46322 
(219) 924-5231 • (312) 734-5900 • FAX (219) 924-5271 

GRIFFITH LANDFILL 

220 

DATA SHEET FOR FIELD pH 

SAMPLING DATE 

1-20-93 

1-20-93 

1-20-93 

1-20-93 

1-21-93 

1-21-93 

1-21-93 

1-21-93 

1-21-93 

1-21-93 

6.75 

7.28 

7.20 

7.38 

6.82 

7.31 

6.47 

7.55 

6.71 

7.39 

pH measured using a HYDAC temperature, conductivity and pH 

measuring instrument. Calibration Date: 11-20-93. 

• Soil Testing and Foundation Consultants • 



EN VI RON MENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Gr-ove, Illinois 60053-3203 
708/967-6666 
FAX:· 7081967-6735 

LABORATORY REPORT 
K&S Testing And Engineering, Inc. 
9715 Kennedy Avenue 
Highland, IN. 46322 

59893 

Report Date: 2/9/93 
Project No.: 220 Sample Received: 1/22/93 
Project Name: Griffith Landfill, Griffith, Indiana, January, 1993, Sampling 
Sample Description: Water Samples 

Sample No. 40149 40150 
Description MW1S 1/20/93 MW1D 1/30/93 Date Analyzed 

Sodium 34 40 1/27/93 
Lead 0.17 0.07 1/27/93 
Zinc <0.05 0.05 1/27/93 
Mercury <0.0005 <0.0005 1/27/93 
pH lunits) 6.59 7.28 1/27/93 
Ammonia 3.64 4.90 1/27/93 
Chloride 65. 46. 1/27/93 
COD <1 6 1/27/93 
Specific Conductance 1170 957 1/27/93 
Fluoride <0.1 0.4 1/26/93 
Nitrate <0.1 <0.1 1/26/93 
Total Phenolics <1. <1. 1/27/93 
Total Dissolved Sol ids 480 566 1/27/93 
Sulfate 212. 96. 1/25/93 
Arsenic <0.2 <0.2 1/27/93 
Selenium <0.2 <0.2 1/27/93 
Si 1 ver <0.05 <0.05 1/27/93 
Boron 0.18 0.35 1/27/93 
Barium 0.14 0.35 1/27/93 
Cadmium <0.05 <0.05 1/27/93 
Chormium <0.05 <0.05 1/27/93 
Copper <0.05 <0.05 1/27/93 
Iron 12.0 13.0 1/27/93 
Manganese 0.39 0.21 1/26/93 

All results expressed as ppm unless otherwise indicated. 

Analyses performed using "Standard Methods for the Examination of Water 
and Wastewater", 17th Edition. 

LABORATORY DIRECTOR 



EN VI RON MENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove. Illinois 60053-3203 
7081967-6666 
FAX: 7081967-6735 

LABORATORY REPORT 
K&S Testing And Engineering, Inc. 
9715 Kennedy Avenue 
Highland, IN. 46322 

59894 

Report Date: 2/9/93 
Project No.: 220 Sample Received: 1/22/93 
Project Name: Griffith Landfill, Griffith, Indiana, January, 1993, Sampling 
Sample Description: Water Samples 

r...,~-;:,. .;,; ... :i,;-(. .. ~.,-,·_~:T',:'\'!f'<'-~"'.4.'Jo!U"!:-·r.~--r•,~yt":"::,"C"<..~11'~-"~-~~--~ ... l .. C:MtNWU.Om_:::a.*Y:C:.IM!!iU:t:l4r&.:rl"'??rrl'~~-":"t~.,.../'t';.1'~r.".~:r:···ro:" ·-~--

Sample No. 40151 40152 40153 40154 40155 40156 40157 40158 

Description MW2S MW2D MW3S MW3D MW4S MW4D MW5S MW5D 
1/20/93 1/20/93 1/21/93 1/21/93 1/21/93 1/21/93 1/21/93 1/21/93 

Sodium 15 27 24 14 160 64 20 25 

pH (units) 7.0 7.37 6.73 7.19 6.59 7.61 6.58 7.26 

Ammonia 1.26 0.7 1. 12 0.84 15.4 0.84 1.96 0.98 

Chloride 18. 24. 43. 28. 1090. 171. 52. 88. 

COD 16 2 54 6 195 2 5 21 

Specific 
Conductance 813 844 646 788 5040 1130 1620 950 

Total Phenolics <1. <1. <1. <1. <1. <1. <1. <1. 

Boron 0.20 0.29 0.21 0. 12 0.60 0.21 0.28 0.1 

All results expressed as ppm unless otherwise indicated. 

Analyses performed using "Standard Methods for the Examination of Water 
and Wastewater", 17th Edition. 

.d·)/ -1- (. 
? ~ FJ I -_..... . L.:.<. 

Date 
Analyzed 

1/27/93 

1/27/93 

1/27/93 

1/27/93 

1/27/93 

1/27/93 

1/27/93 

1/27/93 



fl 
EN VI RON MENTAL 
MONITORING AND 
TECHNOLOGIES, INC. 

- 8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
7081967-6666 
FAX:.7081967-6735 

LABORATORY REPORT 58548 
K&S Testing And Engineering, Inc. 
9715 Kennedy Avenue 
Highland, IN. 46322 

Project No.: 220 
Project Name: Griffith Landfill, Griffith, 
Sample Description: Water, MW1S 
Sample No.: 40149 

Report Date: 1/25/93 
Sample Received: 1/22/93 

Analysis Date: 1/23/93 
Indiana, January, 1993 Sampling 

Volatile 
Organic 
Compounds 

Concentration Concentration 
Method 

Detection 
l,.jmi__t 

Quantitation 
Limit Found _jn Samp 1 e Fol,lnd in B 1 anl:s 

1. Acetone 
2. Acrolein 

3. Acrylonitrile 
4. Benzene 

5. Bromodichloromethane 
6. Bromoform 

7. Bromomethane 
8. 2-butanone 

(methyl ethyl ketone) 

9. Carbon disulfide 
10. Carbon tetrachloride 

11. Chlorobenzene 
12. Chlorodibromomethane 

13. Chloroethane 
14. 2-chloroethyl 

vinyl ether. 

15. Chloroform 
16. Chloromethane 

17. Dibromomethane 
18. Dichlorodifluoromethane 

19. 1 ,1-dichloroethane 
20. 1,2-dichloroethene (total) 

21. cis-1 ,3-dichloropropene 
22. trans-1 ,3-dichloropropene 

23. Ethyl benzene 

<1.0 
<15.0 

<5.0 
<0.1 

<0.6 
<4.0 

<0.7 
<10 

<1.0 
<0.6 

<0.6 
<1.0 

<0.7 
<90.2 

<0.5 
<1 .0 

<1 .0 
<1.0 

<0.5 
<1 .0 

<0.5" 
<0.9 

<0.6 

<1.0 10.0 10 
<15.0 15.0 50 

<5.0 5.0 50 
<0. 1 0.1 5 

<0.6 0.6 5 
<4.0 4.0 5 

<0.7 0. 7- 10 
<10 10 20 

<1.0 1.0 5 
<0.6 0.6 5 

<0.6 0.6 5 
<1.0 1.0 5 

<0.7 0.7 5 
<90.2 90.2 100 

<0.5 0.5 5 
<1.0 1.0 5 

<1.0 1.0 5 
<1 .0 1.0 5 

<0.5 0.5 5 
<1.0 1.0 5 

<0.5 0.5 5 
<0.9 0.9 5 

<0.6 0.6 5 
'· ..-I f . ' ·- . 

r A onoATnov nro1=rTnR 



ENVIRONMENTAL 
MONITORING AND 
TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove. Illinois 60053-3203 
708/967:6666 
FAX:· 7081967-6735 

LABORATORY REPORT 
K&S Testing And Engineering, Inc. 
9715 Kennedy Avenue 

58548 

Highland, IN. 46322 

Project No.: 220 
Project Name: Griffith Landfill, Griffith, 
Sample Description: Water, MW1S 

Report Date: 1/25/93 
Sample Received: 1/22/93 

Analysis Date: 1/23/93 
Indiana, January, 1993 Sampling 

Sample No.: 40149 

Volatile 
Organic 
Gompounds 

Concentration 
Found · in Sarno 1_ e 

24. Ethyl methacrylate <1.0 
25. 2-hexanone <5 

26. Iodomethane <1.0 
27. Methylene chloride <0.8 

28. 4-methyl-2-pentanone <5 
29. Styrene <1.0 

30. 1,1,2,2-tetrachloroethane <3.9 
31. Toluene <0.5 

32. 1,1 ,1-trichloroethane <0.5 
33. 1,1,2-trichloroethane <2.5 

34. Trichloroethene <0.5 
35. Trichlorofluoromethane <0.5 

36. 1 ,2,3-trichloropropane <1.0 
37. Vinyl acetate <1.0 

38. Vinyl choride <0.7 
39. Xylenes (total) <0.9 

40. 1 ,2-dichloroethane <1. 6 

Concentration 
Found in Blank 

<1.0 
<5 

<1.0 
<0.8 

<5 
<1.0 

<3.9 
<0.5 

<0.5 
<2.5 

<0.5 
<0.5 

<1.0 
<1.0 

<0.7 
<0.9 

<1.6 

Method 
Detection 

Limi1 

1.0 
5 

1.0 
0.8 

5 
1.0 

3.9 
0.5 

0.5 
2.5 

0.5 
0.5 

1.0 -
1.0 

0. 7 
0.9 

1.6 

Quantitation 
J,._i_rnJ t 

5 
20 

5 
5 

20 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 

All results expressed as ppb unless otherwise indicated. 

Methods performed using EPA methods 8240 in accordance with SW-846, Third Edition. 

LJl.BORJl.TORV DIRECTOR 



ENVIRONMENTAL 
MONITORING AND 
TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
708/967-6666 
FAX: 708/967-6735 

LABORATORY REPORT 
K&S Testing And Engineering, Inc. 
9715 Kennedy Avenue 

58549 

Highland, IN. 46322 

Project No.: 220 
Project Name: Griffith Landfill, Griffith, 
Sample Description: Water, MW1D 

Report Date: 1/25/93 
Sample Received: 1/22/93 

Analysis Date: 1/23/93 
Indiana, January, 1993 Sampling 

Sample No.: 40150 

Concentration Concentration 
Volatile 
Organic 
Compounds Fo4_nd __ j[l_~arrip 1~ FOUJlQ_ j_[l_Jlla!lk 

Method 
Detection 

Ljmit_ 
Quantitation 

L_imi_:t 

1. Acetone 
2. Acrolein 

3. Acrylonitrile 
4. Benzene 

5. Bromodichloromethane 
6. Bromoform 

7. Bromomethane 
8. 2-butanone 

(methyl ethyl ketone) 

<1.0 
<15.0 

<5.0 
<0.1 

<0.6 
<4.0 

<0.7 
<10 

9. Carbon disulfide <1 .0 
10. Carbon tetrachloride <0.6 

11. Chlorobenzene <0.6 
12. Chlorodibromomethane <1.0 

13. Chloroethane <0.7 
14. 2-chloroethyl <90.2 

vinyl ether 

15. Chloroform <0.5 
16. Chloromethane <1.0 

17. Dibromomethane <1.0 
18. Dichlorodifluoromethane <1.0 

19. 1,1-dichloroethane <0.5 
20. 1 ,2-dichloroethene (total) <1.0 

21. cis-1 ,3-dichloropropene <0.5 
22. trans-1,3-dichloropropene <0.9 

23. Ethylbenzene <0.6 

<1 .o 
<15.0 

<5.0 
<0.1 

<0.6 
<4.0 

<0.7 
<10 

<1 .o 
<0.6 

<0.6 
<1 .0 

<0.7 
<90.2 

<0.5 
<1.0 

<1.0 
<1.0 

<0.5 
<1.0 

<0.5 
<0.9 

<0.6 

10.0 
15.0 

5.0 
0. 1 

0.6 
4.0 

o. 7 
10 

1.0 
0.6 

0.6 
1.0 

o. 7 
90.2 

0.5 
1.0 

1.0 
1.0 

0.5 
1.0 

0.5 
0.9 

10 
50 

50 
5 

5 
5 

10 
20 

5 
5 

5 
5 

5 
100 

5 
5 

5 
5 

5 
5 

5 
5 

I il.ROR..ll.TORV DIRECTOR 



ENVIRONMENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
708/967-6666 
FAX:· 708/967-6735 

LABORATORY REPORT 
K&S Testing And Engineering, Inc. 
9715 Kennedy Avenue 

58549 

Highland, IN. 46322 

Project No.: 220 
Project Name: Griffith Landfill, Griffith; 
Sample Description: Water, MW1D 

Report Date: 1/25/93 
Sample Received: 1/22/93 

Analysis Date: 1/23/93 
Indiana, January, 1993 Sampling 

Sample No.: 40150 

Volatile 
Organic 
Compounds 

Concentration 
FOUl'}_<;!_ _j n Samp 1 e 

24. Ethyl methacrylate <1.0 
25. 2-hexanone <5 

26. Iodomethane <1.0 
27. Methylene chloride <0.8 

28. 4~methyl-2-pentanone <5 
29. Styrene <1 .0 

30. 1,1,2,2-tetrachloroethane <3.9 
31. Toluene <0.5 

32. 1,1 ,1-trichloroethane <0.5 
33. 1,1,2-trichloroethane <2.5 

34. Trichloroethene <0.5 
35. Trichlorofluoromethane <0.5 

36. 1 ,2,3-trichloropropane <1.0 
37. Vinyl acetate <1.0 

38. Vinyl choride <0.7 
39. Xylenes (total) <0.9 

40. 1 ,2-dichloroethane <1 .6 

Concentration 
Foun_cj in Blank 

<1.0 
<5 

<1.0 
<0.8 

<5 
<1 .0 

<3.9 
<0.5 

<0.5 
<2.5 

<0.5 
<0.5 

<1 .0 
<1.0 

<0.7 
<0.9 

<1.6 

Method 
Detection 

Limit 

1.0 
5 

1.0 
0.8 

5 
1.0 

3.9 
0.5 

0.5 
2.5 

0.5 
0.5 

1.0 
1.0 

0.7 
0.9 

1.6 

Quanti tat ion 
Limit 

5 
20 

5 
5 

20 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 

All results expressed as ppb unless otherwise indicated. 

Methods performed using EPA methods 8240 in accordance with SW-846, Third Edition. 
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ENVIRONMENTAL 
MONITORING AND 
TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
708/967-6666 
FAX: 7081967-6735 

LABORATORY REPORT 
K&S Testing And Engineering, Inc. 
9715 Kennedy Avenue 

58550 

Highland, IN. 46322 

Project No.: 220 
Project Name: Griffith Landfill, Griffith, 
Sample Description: Water, MW2S 

Report Date: 1/25/93 
Sample Received: 1/22/93 

Analysis Date: 1/23/93 
Indiana, January, 1993 Sampling 

Sample No.: 40151 

Volatile 
Organic 
CoroQQ!Jnd~ 

Concentration 
E_Q_~n_<;f_ jn_ _§m!lR..l ~ 

1. Acetone <1.0 
2. Acrolein <15.0 

3. Acrylonitri 1 e <5.0 
4. Benzene <0. 1 

5. Bromodichloromethane <0.6 
6. Bromoform <4.0 

7. Bromomethane <0.7 
8. 2-butanone <10 

(methyl ethyl ketone) 

9. Carbon disulfide <1.0 
10. Carbon tetrachloride <0.6 

11. Chlorobenzene <0.6 
12. Chlorodibromomethane <1.0 

13. Chloroethane <0.7 
14. 2-chloroethyl <90.2 

vinyl ether 

15. Chloroform <0.5 
16. Chloromethane <1.0 

17. Dibromomethane <1.0 
18. Dichlorodifluoromethane <1.0 

19. 1,1-dichloroethane <0.5 
20. 1 ,2-dichloroethene (tot a 1 ) <1.0 

21. cis-1 ,3-dichloropropene <0.5 
22. trans-1 ,3-dichloropropene <0.9 

23. Ethyl benzene <0.6 

Concentration 
Fotm_g _inJ!J~nk 

<1.0 
<15.0 

<5.0 
<0. 1 

<0.6 
<4.0 

<0.7 
<10 

<1.0 
<0.6 

<0.6 
<1.0 

<0.7 
<90.2 

<0.5 
<1.0 

<1.0 
<1.0 

<0.5 
<1.0 

<0.5 
<0.9 

<0.6 

Method 
Detection 

LjmiJ 

10.0 
15.0 

5.0 
0. 1 

0.6 
4.0 

0. 7 
10 

1.0 
0.6 

0.6 
1.0 

0. 7 
90.2 

0.5 
1.0 

1.0 
1.0 

0.5 
1.0 

0.5 
0.9 

I 'I 0.-6 / 0 

I 

Quantitation 
1., i_m_i _ _t 

10 
50 

50 
5 

5 
5 

10 
20 

5 
5 

5 
5 

5 
100 

5 
5 

5 
5 

5 
5 

5 
5 

5 ,, ,, 
#." ·: ~, ' 
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:ftl 
ENVIRONMENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

·-·· 8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
7081967-6666 
FAX: 7081967-6735 

LABORATORY REPORT 58550 
K&S Testing And Engineering, Inc. 
9715 Kennedy Avenue 
Highland, IN. 46322 

Project No.: 220 
Project Name: Griffith Landfill, Griffith, 
Sample Description: Water, MW2S 

Report Date: 1/25/93 
Sample Received: 1/22/93 

Analysis Date: 1/23/93 
Indiana, January, 1993 Sampling 

Sample No.: 40151 

Volatile 
Organic 
9of:!JQQ.und s 

Concentration 
fQhmd_irl sam~ 

24. Ethyl methacrylate <1.0 
25. 2-hexanone <5 

26. Iodomethane <1.0 
27. Methylene chloride <0.8 

28. 4-methyl-2-pentanone <5 
29. Styrene <1.0 

30. 1 ,1,2,2-tetrachloroethane <3.9 
31. Toluene <0.5 

32. 1,1,1-trichloroethane <0.5 
33. 1,1,2-trichloroethane <2.5 

34. Trichloroethene <0.5 
35. Trichlorofluoromethane <0.5 

36. 1,2,3-trichloropropane <1.0 
37. Vinyl acetate <1.0 

38. Vinyl choride <0.7 
39. Xylenes (total) <0.9 

40. 1,2-dichloroethane <1.6 

Concentration 
Found in Blank 

<1.0 
<5 

<1.0 
<0.8 

<5 
<1.0 

<3.9 
<0.5 

<0.5 
<2.5 

<0.5 
<0.5 

<1.0 
<1.0 

<0.7 
<0.9 

<1.6 

Method 
Detection Quantitation 

Limit Limit 

1.0 5 
5 20 

1.0 5 
0.8 5 

5 20 
1.0 5 

3.9 5 
0.5 5 

0.5 5 
2.5 5 

0.5 5 
0.5 5 

1.0 5 
1.0 5 

0.7 5 
0.9 5 

1.6 5 

All results expressed as ppb unless otherwise indicated. 

Methods performed using EPA methods 8240 in accordance with SW-846, Third Edition. 

/) 
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ENVIRONMENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove. Illinois 60053-3203 
708/967-6666 
FAX: 7081967-6735 

LABORATORY REPORT 
K&S Testing And Engineering, Inc. 
9715 Kennedy Avenue 

58551 

Highland, IN. 46322 

Project No.: 220 
Project Name: Griffith Landfill, Griffith, 
Sample Description: Water, MW2D 

Report Date: 1/25/93 
Sample Received: 1/22/93 

Analysis Date: 1/23/93 
Indiana, January, 1993 Sampling 

Sample No.: 40152 

Concentration Concentration 
Volatile 
Organic 
Compounds Found in Sample Found in Blank 

Method 
Detection 

Limit 
Quantitation 

Limit 

1. Acetone 
2. Acrolein 

3. Acrylonitrile 
4. Benzene 

5. Bromodich.loromethane 
6. Bromoform 

7. Bromomethane 
8. 2-butanone 

(methyl ethyl ketone) 

<1.0 
<15.0 

<5.0 
<0.1 

<0.6 
<4.0 

<0.7 
<10 

9. Carbon disulfide <1 .0 
10. Carbon tetrachloride <0.6 

11. Chlorobenzene <0.6 
12. Chlorodibromomethane <1.0 

13. Chloroethane <0.7 
14. 2-ch.loroethyl <90.2 

vinyl ether 

15. Chloroform <0.5 
16. Chloromethane <1.0 

17. Dibromomethane <1 .0 
18. Dichlorodifluoromethane <1 .0 

19. 1 ,1-dichloroethane <0.5 
20. 1 ,2-dichloroethene (total) <1 .0 

21. cis-1 ,3-dichloropropene <0.5 
22. trans-1,3-dichloropropene <0.9 

23. Ethyl benzene <0.6 

<1.0 
<15.0 

<5.0 
<0.1 

<0.6 
<4.0 

<0.7 
<10 

<1.0 
<0.6 

<0.6 
<1.0 

<0.7 
<90.2 

<0.5 
<1.0 

<1.0 
<1 .0 

<0.5 
<1 .0 

<0.5 
<0.9 

<0.6 

10.0 10 
15.0 50 

5.0 50 
0.1 5 

0.6 5 
4.0 5 

0. 7 10 
10 20 

1.0 5 
0.6 5 

0.6 5 
1.0 5 

0.7 5 
90.2 100 

0.5 5 
1.0 5 

1.0 5 
1.0 5 

0.5 5 
1.0 5 

0.5 5 
0.9 5 

.··l 0 .. 6 ... ~. 
<'/ 5"1 I .' 
• ' ;I . 
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ENVIRONMENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
7081967-6666 
FAX: 7081967-6735 

LABORATORY REPORT 
K&S Testing And Engineering, Inc. 
9715 Kennedy Avenue 

58551 

Highland, IN. 46322 

Project No.: 220 
Project Name: Griffith Landfi 11, Griffith, 
Sample Description: Water, MW2D 

Report Date: 1/25/93 
Sample Received: 1/22/93 

Analysis Date: 1/23/93 
Indiana, January, 1993 Sampling 

Sample No.: 40152 

Volatile Method 
Organic 
Q:>_mQ@_nd~ 

Concentration 
E.9~nd ___ ; n -~{:liTlP 1 ~ 

24. Ethyl methacrylate <1.0 
25. 2-hexanone <5 

26. Iodomethane <1.0 
27. Methylene chloride <0.8 

28. 4-methyl-2-pentanone <5 
29. Styrene <1.0 

30. 1,1,2,2-tetrachloroethane <3.9 
31. Toluene <0.5 

32. 1,1,1-trichloroethane <0.5 
33. 1 ,1,2-trichloroethane <2.5 

34. Trichlor-oethene <0.5 
35. Trichlorofluoromethane <0.5 

36. 1,2,3-trichloropropane <1.0 
37. Vinyl acetate <1.0 

38. Vinyl choride <0.7 
39. Xylenes (total) <0.9 

40. 1,2-dichloroethane <1.6 

Concentration 
fQ_L!f'lc:J __ in _BJ q.JJ~ 

<1.0 
<5 

<1 .0 
<0.8 

<5 
<1 .0 

<3.9 
<0.5 

<0.5 
<2.5 

<0.5 
<0.5 

<1 .0 
<1 .0 

<0.7 
<0.9 

<1.6 

Detection 
Lj _rn_ i_j:_ 

1.0 
5 

1.0 
0.8 

5 
1.0 

3.9 
0.5 

0.5 
2.5 

0.5 
0.5 

1.0 
1.0 

0. 7 
0.9 

1.6 

All results expressed as ppb unless otherwise indicated. 

Quantitation 
l,_i_mj_t 

5 
20 

5 
5 

20 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 

Methods performed using EPA methods 8240 in accordance with SW-846, Third Edition. 
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fl 
EN VI RON MENTAL 
MONITORING AND 
TECHNOLOGIES, INC. 

- 8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
7081967-6666 
FAX:· 7081967-6735 

LABORATORY REPORT 58552 
K&S Testing And Engineering, Inc. 
9715 Kennedy Avenue 
Highland, IN. 46322 

Project No.: 220 
Project Name: Griffith Landfill, Griffith, 
Sample Description: Water, MW3S 

Report Date: 1/25/93 
Sample Received: 1/22/93 

Analysis Date: 1/23/93 
Indiana, January, 1993 Sampling 

Sample No.: 40153 

Volatile 
Organic 
Compounds 

Concentration 
Fouog __ j o__~_~p_lg 

1. Acetone 
2. Acrolein 

3. Acrylonitrile 
4. Benzene 

5. Bromodichloromethane 
6. Bromoform 

7. Bromomethane 
8. 2-butanone 

(methyl ethyl ketone) 

9. Carbon disulfide 
10. Carbon tetrachloride 

11. Chlorobenzene 
12. Chlorodibromomethane 

13. Chloroethane 
14. 2-chloroethyl 

vinyl ether 

15. Ch 1 oro form , 
16. Chloromethane 

1 7. Dibromomethane 
18. Dichloroditluoromethane 

19. 1,1-dichloroethane 
20. 1,2-dichloroethene (tot a I ) 

21. cis-1 ,3-dichloropropene 
22. trans-1,3-dichloropropene 

23. Ethyl benzene 

<1.0 
<15.0 

<5.0 
<0.1 

<0.6 
<4.0 

<0.7 
<10 

<1.0 
<0.6 

<0.6 
<1.0 

<0.7 
<90.2 

<0.5 
<1.0 

<1 .0 
<1.0 

<0.5 
<1.0 

<0.5 
<0.9 

<0.6 

Concentration 
f:Qllll_d __ i llJ~_I_Cl[l_k 

<1.0 
. <15. 0 

<5.0 
<0.1 

<0.6 
<4.0 

<0.7 
<10 

<1.0 
<0.6 

<0.6 
<1.0 

<0.7 
<90.2 

<0.5 
<1.0 

<1.0 
<1 .0 

<0.5 
<1 .0 

<0.5 
<0.9 

<0.6 
'~-

Method 
Detection Quantitation 

Li mH Lim i_t 

10.0 10 
15.0 50 

5.0 50 
0.1 5 

0.6 5 
4.0 5 

0.7 10 
10 20 

1.0 5 
0.6 5 

0.6 5 
1.0 5 

0.7 5 
90.2 100 

0.5 5 
1.0 5 

1.0 5 
1.0 5 

0.5 5 
1.0 5 

0.5 5 
0.9 5 

/1 o.R r: tQ 5_" 
-·.\~_. 
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ENVIRONMENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, 11/inois 60053-3203 
708/967-6666 
FAX: 7081967-6735 

LABORATORY REPORT 
K&S Testing And Engineering, Inc. 
9715 Kennedy Avenue 

58552 

Highland, IN. 46322 

Project No.: 220 
Project Name: Griffith Landfill, Griffith, 
Sample Description: Water, MW3S 

Report Date: 1/25/93 
Sample Received: 1/22/93 

Analysis Date: 1/23/93 
Indiana, January, 1993 Sampling 

Sample No.: 40153 

Volatile 
Organic 
Q}...!!!PQ\d._n_ds 

Concentration 
f_Qld[l_<;l_j_o_~_Ql~ 

24. Ethyl methacrylate <1.0 
25. 2-hexanone <5 

26. Iodomethane <1.0 
27. Methylene chloride <0.8 

28. 4-methyl-2-pentanone <5 
29. Styrene <1 .0 

30. 1,1 ,2,2-tetrachloroethane <3.9 
31. Toluene <0.5 

32. 1,1,1-trichloroethane <0.5 
33. 1,1,2-trichloroethane <2.5 

34. Trichloroethene <0.5 
35. Trichlorofluoromethane <0.5 

36. 1,2,3-trichloropropane <1.0 
37. Vinyl acetate <1.0 

38. Vinyl choride <0.7 
39. Xylenes (total) <0.9 

40. 1 ,2-dichloroethane <1.6 

Concentration 
fou_nd in Blanls 

<1 .0 
<5 

<1.0 
<0.8 

<5 
<1 .0 

<3.9 
<0.5 

<0.5 
<2.5 

<0.5 
<0.5 

<1.0 
<1.0 

<0.7 
<0.9 

<1. 6 

Method 
Detection 

k.jmit 

1.0 
5 

1.0 
0.8 

5 
1.0 

3.9 
0.5 

0.5 
2.5 

0.5 
0.5 

1.0 
1.0 

0. 7 
0.9 

1.6 

Quanti tat ion 
1-imi:t 

5 
20 

5 
5 

20 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 

All results expressed as ppb unless otherwise indicated. 

Methods performed using EPA methods 8240 in accordance with SW-846, Third Edition. 
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ENVIRONMENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove. Illinois 60053-3203 
708/967-6666 
FAX: 7081967-6735 

LABORATORY REPORT 
K&S Testing And Engineering, Inc. 
9715 Kennedy Avenue 

58552 

Highland, IN. 46322 

Project No.: 220 
Project Name: Griffith Landfill, Griffith, 
Sample Description: Water, MW3S 

Report Date: 1/25/93 
Sample Received: 1/22/93 

Analysis Date: 1/23/93 
Indiana, January, 1993 Sampling 

Sample No.: 40153 

Volatile 
Organic 
Compounds 

Concentration 
found iJl...§..CM!JP_}~ 

1 . Acetone <1 .0 
2. Acrolein <15.0 

3. Acrylonitrile <5.0 
4. Benzene <0.1 

5. Bromodichloromethane <0.6 
6. Bromoform <4.0 

7. Bromomethane <0.7 
8. 2-butanone <10 

(methyl ethyl ketone) 

9. Carbon disulfide <1.0 
10. Carbon tetrachloride <0.6 

11. Chlorobenzene <0.6 
12. Chlorodibromomethane <1.0 

13. Chloroethane <0.7 
14. 2-chloroethyl <90.2 

vinyl ether 

15. Chloroform <0.5 
16. Chloromethane <1.0 

17- Dibromomethane <1.0 
18. Dichlorodifluoromethane <1.0 

19. 1 ,1-dichloroethane <0.5 
20. 1 ,2-dichloroethene (total) <1.0 

21. cis-1 ,3-dichloropropene <0.5 
22. trans-1 ,3-dichloropropene <0.9 

23. Ethyl benzene <0.6 

Concentration 
FOUI')_g_j _n __ 6J~n __ l5 

<1.0 
<15.0 

<5.0 
<0.1 

<0.6 
<4.0 

<0.7 
<10 

<1.0 
<0.6 

<0.6 
<1.0 

<0.7 
<90.2 

<0.5 
<1.0 

<1.0 
<1.0 

<0.5 
<1.0 

<0.5 
<0.9 

<0.6 ' 

Method 
Detection 

Ljm__i_t_ 

10.0 
15.0 

5.0 
0.1 

0.6 
4.0 

0.7 
10 

1..0 
0.6 

0.6 
1.0 

0.7 
90.2 

0.5 
1.0 

1.0 
1.0 

0.5 
1.0 

0.5 
0.9 

/) 0.-6 { ~ 

! .. .. 

Quantitation 
Lj_rn_it 

10 
50 

50 
5 

5 
5 

10 
20 

5 
5 

5 
5 

5 
100 

5 
5 

5 
5 

5 
5 

5 
5 

, .. /; 5' 
,\/ 
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ENVIRONMENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove. Illinois 60053-3203 
7081967-6666 
FAX: 7081967-6735 

LABORATORY REPORT 
K&S Testing And Engineering, Inc. 
9715 Kennedy Avenue 

58552 

Highland, IN. 46322 

Project No.: 220 
Project Name: Griffith Landfi I 1, 
Sarnp·Je Description: Water, MW3S 
Sample No.: 40153 

Report Date: 1/25/93 
Sample Received: 1/22/93 

Analysis Date: 1/23/93 
Griffith, Indiana, January, 1993 Sampling 

Volatile 
Organic 
Compounds 

Concentration Concentration 
Found_jn Sample Found in Blank 

24. Ethyl methacrylate <1.0 <1.0 
25. 2-hexanone <5 <5 

26. Iodomethane <1.0 <1 .0 
27. Methylene chloride <0.8 <0.8 

28. 4-methyl-2-pentanone <5 <5 
29. Styrene <1.0 <1.0 

30. 1,1,2,2-tetrachloroethane <3.9 <3.9 
31. Toluene <0.5 <0.5 

32. 1,1 ,1-trichloroethane <0.5 <0.5 
33. 1,1,2-trichloroethane <2.5 <2.5 

34. Trichloroethene <0.5 <0.5 
35. Trichlorofluoromethane <0.5 <0.5 

36. 1 ,2,3-trichloropropane <1.0 <1.0 
37. Vinyl acetate <1.0 <1.0 

38. Vinyl choride <0.7 <0.7 
39. Xylenes (total) <0.9 <0.9 

40. 1,2-dichloroethane <1.6 <1.6 

Method 
Detection 

Limit 

1.0 
5 

1.0 
0.8 

5 
1.0 

3.9 
0.5 

0.5 
2.5 

0.5 
0.5 

1.0 
1.0 

0. 7 
0.9 

1.6 

A 11 resu 1 ts expressed as ppb un 1 ess otherwise indicated. 

Quantitation 
_Limit 

5 
20 

5 
5 

20 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 

Methods performed using EPA methods 8240 in accordance with SW-846, Third Edition . 
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EN VI RON MENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove. Illinois 60053-3203 
708/967-6666 
FAX:· 7081967-6735 

LABORATORY REPORT 
K&S Testing And Engineering, Inc. 
9715 Kennedy Avenue 

58553 

Highland, IN. 46322 

Projecjt No.: 220 
Projec~ Name: Griffith Landfill, Griffith, 
Sample Description: Water, MW3D 

Report Date: 1/25/93 
Sample Received: 1/22/93 

Analysis Date: 1/23/93 
Indiana, January, 1993 Sampling 

Sample No.: 40154 

vo·lati le 
Organic 
QQ.f!!QQun_c;t~ 

Concentration 
f.QUJJ~LJn_ ~amP-!~ 

1 . Acetone <1.0 
2. Acrolein <15.0 

3. Acrylonitri I e <5.0 
4. Benzene <0. 1 

5. Bromodichloromethane <0.6 
6. Bromoform <4.0 

7. Bromomethane <0.7 
8. 2-butanone <10 

(methyl ethyl ketone) 

9. Carbon disulfide <1.0 
10. Carbon tetrachloride <0.6 

11. Chlorobenzene <0.6 
12. Chlorodibromomethane <1 .0 

13. Chloroethane <0.7 
14. 2-chloroethy·l <90.2 

vinyl ether 

15. Chloroform <0.5 
16. Chloromethane <1.0 

17. Dibromomethane <1 .0 
18. Di ch lorodi t1 uoromethane <1.0 

19. 1,1-dichloroethane <0.5 
20. 1,2-dichloroethene (total) <1.0 

21. cis-1 ,3-dichloropropene <0.5 
22. trans-1 ,3-dichloropropene <0.9 

23. Ethyl benzene <0.6 

Concentration 
Found _jn_l2_1 an~ 

<1.0 
<15.0 

<5.0 
<0.1 

<0.6 
<4.0 

<0.7 
<10 

<1.0 
<0.6 

<0.6 
<1.0 

<0.7 
<90.2 

<0.5 
<1.0 

<1.0 
<1 .o 

<0.5 
<1 .0 

<0.5 
<0.9 

<0.6 

Method 
Detection 

l-_irn.H 

10.0 
15.0 

5.0 
0.1 

0.6 
4.0 

0.7 
10 

1.0 
0.6 

0.6 
1.0 

0.7 
90.2 

0.5 
1.0 

1.0 
1.0 

0.5 
1.0 

0.5 
0.9 

/) 0.6 
I I' ,...__· .. 
r· ~ I . ,, 

: 

Quanti tat ion 
_l-jmi t 

10 
50 

50 
5 

5 
5 

10 
20 

5 
5 

5 
5 

5 
100 

5 
5 

5 
5 

5 
5 

5 
5 

5 
,..; 
,; ... ' _, /l I 
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ENVIRONMENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove. Illinois 60053-3203 
708/967-6666 
FAX: 7081967-6735 

LABORATORY REPORT 
K&S Testing And Engineering, Inc. 
9715 Kennedy Avenue 

58553 

Highland, IN. 46322 

Project No.: 220 
Project Name: Griffith Landfill, Griffith, 
Sample Description: Water, MW3D 

Report Date: 1/25/93 
Sample Received: 1/22/93 

Analysis Date: 1/23/93 
Indiana, January, 1993 Sampling 

Sample No.: 40154 

Volatile Method 
Organic 
comoounds 

Concentration Concentration 
FOUQd in SamP-le Found in Blank 

24. Ethyl methacrylate 
25. 2-hexanone 

26. Iodomethane 
27. Methylene chloride 

28. 4-methyl-2-pentanone 
29. Styrene 

<1 .0 
<5 

<1.0 
<0.8 

<5 
<1.0 

30. 1,1,2,2-tetrachloroethane <3.9 
31. Toluene <0.5 

32. 1,1,1-trichloroethane <0.5 
33. 1,1,2-trichloroethane <2.5 

34. Trichloroethene <0.5 
35. Trichlorofluoromethane <0.5 

36. 1,2,3-trichloropropane <1.0 
37. Vinyl acetate <1.0 

38. Vinyl choride <0.7 
39. Xylenes (total) <0.9 

40. 1,2-dichloroethane <1.6 

<1.0 
<5 

<1.0 
<0.8 

<5 
<1.0 

<3.9 
<0.5 

<0.5 
<2.5 

<0.5 
<0.5 

<1 .0 
<1.0 

<0.7 
<0.9 

<1.6 

Detection 
Limit 

1.0 
5 

1.0 
0.8 

5 
1.0 

3.9 
0.5 

0.5 
2.5 

0.5 
0.5 

1.0 -
1.0 

0.7 
0.9 

1.6 

All results expressed as ppb unless otherwise indicated. 

Quanti tat ion 
Limit 

5 
20 

5 
5 

20 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 

Methods performed using EPA methods 8240 in accordance with SW-846, Third Edition . 
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ENVIRONMENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
708/967-6666 
FAX:· 708/967-6735 

LABORATORY REPORT 
K&S Testing And Engineering, Inc. 
9715 Kennedy Avenue 

58544 

Highland, IN. 46322 

Project No. : 220 
Project Name: Griffith Landfi l1, Griffith, 
Sample Description: Water, MW4S 

Report Date: 1/25/93 
Sample Received: 1/22/93 

Analysis Date: 1/23/93 
Indiana, January, 1993 Sampling 

Sample No.: 40155 

Volatile 
Organic 
Compounds 

Concentration 
Found in ~amQl~ 

1. Acetone <1.0 
2. Acrolein <15.0 

3. Acrylonitrile <5.0 
4. Benzene 622. 

5. Bromodichloromethane <0.6 
6. Bromoform <4.0 

7. Bromomethane <0.7 
8. 2-butanone <10 

(methyl ethyl ketone) 

9. Carbon disulfide <1.0 
10. Carbon tetrachloride <0.6 

11. Chlorobenzene <0.6 
12. Chlorodibromomethane <1.0 

13. Chloroethane <0.7 
14. 2-chloroethyl <90.2 

vinyl ether 

15. Chloroform <0.5 
16. Chloromethane <1.0 

17. Dibromomethane <1 .0 
18. Dichlorodifluoromethane <1.0 

19. 1 ,1-dichloroethane <0.5 
20. 1 ,2-dichloroethene (total) 52.9 

21. cis-1,3-dichloropropene <0.5 
22. trans-1,3-dichloropropen~ <0.9 

23. Ethyl benzene <0.6 

Concentration 
Found in Blanls 

<1.0 
<15.0 

<5.0 
<0.1 

<0.6 
<4.0 

<0.7 
<10 

<1.0 
<0.6 

<0.6 
<1.0 

<0.7 
<90.2 

<0.5 
<1.0 

<1 .0 
<1.0 

<0.5 
<1.0 

<0.5 
<0.9 

<0.6 
~-,_ ' 

Method 
Detection 

Limit 

10.0 
15.0 

5.0 
0. 1 

0.6 
4.0 

0. 7 
10 

1.0 
0.6 

0.6 
1.0 

0. 7 
90.2 

0.5 
1.0 

1.0 
1.0 

0.5 
1.0 

0.5 
0.9 

() 0.6 . 

Quantitation 
J._imi~ 

10 
50 

50 
5 

5 
5 

10 
20 

5 
5 

5 
5 

5 
100 

5 
5 

5 
5 

5 
5 

5 
5 

-'? 5 __ , {_ (J ' 
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ENVIRONMENTAL 
MONITORING AND 
TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
7081967-6666 
FAX:· 708/967-6735 

LABORATORY REPORT 
K&S Testing And Engineering, Inc. 
9715 Kennedy Avenue 

58544 

Highland, IN. 46322 

Project No.: 220 
Project Name: Griffith Landfill, Griffith, 
Sample Description: Water, MW4S 

Report Date: 1/25/93 
Sample Received: 1/22/93 

Analysis Date: 1/23/93 
Indiana, January, 1993 Sampling 

Sample No.: 40155 
·· ...... -·· ·•· ···· :· •.·-··:-:··.~ ·--·:.":":-"".~"'";".;•.,.-:·:·:~.:o··,:-.:-,· •::~·::-·····-··_,... .... ,_:"".:'<:""''_.. .-, ... 01"'-ir:.:."!":'~~~'Cf""I'!'~~~.....,~~~~~~"'S~~,..._"l."'····'r','~·.: .. :-~r··.·.-·.' .. ;!'-·· ···-.-

Volatile Method 
Organic Concentration Concentration Detection Quanti tat ion 
Compounds Found in Sample Found in Blank Limit LimU 

24. Ethyl methacrylate <1.0 <1 .0 1.0 5 
25. 2-hexanone <5 <5 5 20 

26. Iodomethane <1.0 <1.0 1.0 5 
27. Methylene chloride <0.8 <0.8 0.8 5 

28. 4-methyl-2-pentanone <5 <5 5 20 
29. Styrene <1.0 <1.0 1.0 5 

30. 1,1,2,2-tetrachloroethane <3.9 <3.9 3.9 5 
31. Toluene <0.5 <0.5 0.5 5 

32. 1,1 ,1-trichloroethane <0.5 <0.5 0.5 5 
33. 1,1,2-trichloroethahe <2.5 <2.5 2.5 5 

34. Trichloroethene <0.5 <0.5 0.5 5 
35. Trichlorofluoromethane <0.5 <0.5 0.5 5 

36. 1,2,3-trichloropropane <1.0 <1.0 1.0 5 
37. Vinyl acetate <1 .0 <1.0 1.0 5 

38. Vinyl choride <0. 7 <0.7 0.7 5 
39. Xylenes (total) <0.9 <0.9 0.9 5 

40. 1 ,2-dichloroethane <1.6 <1.6 1.6 5 

All results expressed as ppb unless otherwise indicated. 

Methods performed using EPA methods 8240 in accordance with SW-846, Third Edition. 
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fl 
ENVIRONMENTAL 
MONITORING AND 

TECHNOLOGIES, INC . 

.. 8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
7081967-6666 
FAX:" 708/967-6735 

LABORATORY REPORT 58545 
K&S Testing And Engineering, Inc. 
9715 Kennedy Avenue 
Highland, IN. 46322 

Project No.: 220 
Project Name: Griffith Landfill, Griffith, 
Sample Description: Water, MW4D 

Report Date: 1/25/93 
Sample Received: 1/22/93 

Analysis Date: 1/23/93 
Indiana, January, 1993 Sampling 

Sample No.: 40156 

Volatile 
Organic 
Compounds 

Concentration 
Found in Sample 

1. Acetone 
2. Acrolein 

3. Acrylonitrile 
4. Benzene 

5. Bromodichloromethane 
6. Bromoform 

7. Bromomethane 
8. 2-butanone 

(methyl ethyl ketone) 

9. Carbon disulfide 
10. Carbon tetrachloride 

11. Chlorobenzene 
12. Chlorodibromomethane 

13. Chloroethane 
14. 2-chloroethyl 

vinyl ether 

15. Chloroform 
16. Chloromethane 

17. Dibromomethane 
18. Dichlorodi fluoromethane 

19. 1,1-dichloroethane 
20. 1,2-dichloroethene (total) 

21. cis-1 ,3-dichloropropene 
22. trans-1,3-dichloropropene 

23. Ethyl benzene 

<1.0 
<15.0 

<5.0 
<0.1 

<0.6 
<4.0 

<0.7 
<10 

<1.0 
<0.6 

<0.6 
<1.0 

<0.7 
<90.2 

<0.5 
<1.0 

<1.0 
<1.0 

<0.5 
<1.0 

<0.5 
<0.9 

<0.6 

Concentration 
Found in Blank 

<1.0 
<15.0 

<5.0 
<0.1 

<0.6 
<4.0 

<0.7 
<10 

<1.0 
<0.6 

<0.6 
<1.0 

<0.7 
<90.2 

<0.5 
<1.0 

<1 .0 
<1.0 

<0.5 
<1 .0 

<0.5 
<0.9 

<0.6 
' ~ .. · 

Method 
Detection 

Limit 

10.0 
15.0 

5.0 
0.1 

0.6 
4.0 

0.7 
10 

1.0 
0.6 

0.6 
1.0 

0.7 
90.2 

0.5 
1.0 

1.0 
1 .0 

0.5 
1.0 

0.5 
0.9 

o:-6 1 -: 
f I 

_, 

! -

Quantitation 
Limit 

10 
50 

50 
5 

5 
5 

10 
20 

5 
5 

5 
5 

5 
100 

5 
5 

5 
5 

5 
5 

5 
5 

~: 5 
,·:'., /! .. 
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ENVIRONMENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
708/967-6666 
FAX: 7081967-6735 

LABORATORY REPORT 58545 
K&S Testing And Engineering, Inc. 
9715 Kennedy Avenue 
Highland, IN. 46322 

Project No.: 220 
Project Name: Griffith Landfill, Griffith, 
Sample Description: Water, MW4D 
Sample No.: 40156 

Report Date: 1/25/93 
Sample Received: 1/22/93 

Analysis Date: 1/23/93 
Indiana, January, 1993 Sampling 

Volatile 
Organic 
Compounds 

Concentration Concentration 
Method 

Detection 
!,. imit 

Quantitation 
Limit Found in Sample Found in Blank 

24. Ethyl methacrylate <1 .0 <1 .o 1.0 5 
25. 2-hexanone <5 <5 5 20 

26. Iodomethane <1 .0 <1 .0 1.0 5 
27. Methylene chloride <0.8 <0.8 0.8 5 

28. 4-methyl-2-pentanone <5 <5 5 20 
29. Styrene <1.0 <1.0 1.0 5 

30. 1,1 ,2,2-tetrachloroethane <3.9 <3.9 3.9 5 
31. Toluene <0.5 <0.5 0.5 5 

32. 1,1 ,1-trichloroethane <0.5 <0.5 0.5 5 
33. 1,1,2-trichloroethane <2.5 <2.5 2.5 5 

34. Trichloroethene <0.5 <0.5 0.5 5 
35. Trichlorofluoromethane <0.5 <0.5 0.5 5 

36. 1,2,3-trichloropropane <1 .0 <1 .0 1.0 5 
37. Vinyl acetate <1.0 <1.0 1.0 5 

38. Vinyl choride <0.7 <0.7 0.7 5 
39. Xylenes (total) <0.9 <0.9 0.9 5 

40. 1 ,2-dichloroethane <1 .6 <1.6 1.6 5 

All results expressed as ppb unless otherwise indicated. 

Methods performed using EPA methods 8240 in accordance with SW-846, Third Edition. 

\ /) (_) ,.,---. .'l 
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ENVIRONMENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove. Illinois 60053-3203 
7081967-6666 . 
FAX: 7081967-6735 

LABORATORY REPORT 
K&S Testing And Engineering, Inc. 
9715 Kennedy Avenue 

59895 

Highland, IN. 46322 

Project No.: 220 
Project Name: Griffith Landfill, Griffith, 
Sample Description: Water, MW5S 

Report Date: 2/9/93 
Sample Received: 1/22/93 

Analysis Date: 1/23/93 
Indiana, January, 1993 Sampling 

Sample No.: 40157 

Volatile 
Organic 
Compounds 

1. Acetone 
2. Acrolein 

3. Acrylonitrile 
4. Benzene 

Concentration 
Found in S_amp~ 

<1 .0 
<15.0 

<5.0 
<0.1 

5. Bromodichloromethane <0.6 
<4.0 6. Bromoform 

7. Bromomethane 
8. 2-butanone 

(methyl ethyl ketone) 

<0.7 
<10 

9. Carbon disulfide <1.0 
10. Carbon tetrachloride <0.6 

11. Chlorobenzene <0.6 
12. Chlorodibromomethane <1 .0 

13. Chloroethane <0.7 
14. 2-chloroethyl <90.2 

vinyl ether 

15. Chloroform <0.5 
16. Chloromethane <1.0 

17. Dibromomethane <1 .0 
18. Dichlorodifluoromethane <1.0 

19. 1 ,1-dichloroethane <0.5 
20. 1 ,2-dichloroethene (total) <1.0 

21. cis-1 ,3-dichloropropene <0.5 
22. trans-1 ,3-dichloropropene <0.9 

23. Ethylbenzene <0.6 

Concentration 
FO\d.D_c;i_jl} __ B 1 ank 

<1.0 
<15.0 

<5.0 
<0.1 

<0.6 
<4.0 

<0.7 
<10 

<1.0 
<0.6 

<0.6 
<1.0 

<0.7 
<90.2 

<0.5 
<1.0 

<1.0 
<1.0 

<0.5 
<1.0 

<0.5 
<0.9 

<0.6 

Method 
Detection 

Limi~ 

10.0 
15.0 

5.0 
0.1 

0.6 
4.0 

0. 7 
10 

1.0 
0.6 

0.6 
1.0 

0. 7 
90.2 

0.5 
1.0 

1.0 
1.0 

0.5 
1.0 

0.5 
0.9 

0.6 /""' 
,··"" 

.. - -

Quantitation 
Limit 

10 
50 

50 
5 

5 
5 

10 
20 

5 
5 

5 
5 

5 
100 

5 
5 

5 
5 

5 
5 

5 
5 



ENVIRONMENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
7081967-6666 
FAX: 7081967-6735 

LABORATORY REPORT 
K&S Testing And Engineering, Inc. 
9715 Kennedy Avenue 

59895 

Highland, IN. 46322 

Project No.: 220 
Project Name: Griffith Landfi 11, Griffith, 
Sample Description: Water, MW5S 

Report Date: 2/9/93 
Sample Received: 1/22/93 

Analysis Date: 1/23/93 
Indiana, January, 1993 Sampling 

Sample No.: 40157 

Volatile 
Organic 
Compounds 

Concentration 
Foun_d ___ i_n SampJ_g 

24. Ethyl methacrylate <1 .0 
25. 2-hexanone <5 

26. Iodomethane <1 .0 
27. Methylene chloride <0.8 

28. 4-methyl-2-pentanone <5 
29. Styrene <1.0 

30. 1,1,2,2-tetrachloroethane <3.9 
31. Toluene <0.5 

32. 1,1 ,1-trichloroethane <0.5 
33. 1,1,2-trichloroethane <2.5 

34. Trichloroethene <0.5 
35. Trichlorofluoromethane <0.5 

36. 1,2,3-trichloropropane <1 .0 
37. Vinyl acetate <1.0 

38. Vinyl choride <0.7 
39. Xylenes (total) <0.9 

40. 1 ,2-dichloroethane <1.6 

Concentration 
founc;l_jn Blank 

<i.O 
<5 

<1 .0 
<0.8 

<5 
<1 .0 

<3.9 
<0.5 

<0.5 
<2.5 

<0.5 
<0.5 

<1 .o 
<1.0 

<0.7 
<0.9 

<1.6 

Method 
Detection 

Limit 

1.0 
5 

1.0 
0.8 

5 
1.0 

3.9 
0.5 

0.5 
2.5 

0.5 
0.5 

1.0 
1.0 

0.7 
0.9 

1.6 

Quantitation 
Limit 

5 
20 

5 
5 

20 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 

All results expressed as ppb unless otherwise indicated. 

Methods performed using EPA methods 8240 in accordance with SW-846, Third Edition. 
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:ffl 
EN VI RON MENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

--:;-_::.-

8100 North Austin Avenue 
Morton Grove. Illinois 60053-3203 
708/967-6666 
FAX:· 708/967-6735 

LABORATORY REPORT 59860 
K&S Testing And Engineering, Inc. 
9715 Kennedy Avenue 
Highland, IN. 46322 

Project No.: 220 
Project Name: Griffith Landfill, Griffith, 
Sample Description: Water, MW5D 

Report Date: 2/9/93 
Sample Received: 1/22/93 

Analysis Date: 1/28/93 
Indiana, January, 1993 Sampling 

Sample No.: 40158 
··~:::i:;'! '· ,.~,.:":,:'!.."•• :::•·"".·-:·:,··: 'f~"""":-~!."';;::1:~~- '."f.':"',~•.::;..~:-~:'.-.::::•;;,;m;.-.;::~.'!'":"'.l"~'-!'i;~:·;.r·,~v-:-r:;t"-·"':Y"?"'"~."l'r.:C~~"·~-~~~~~~~~~":UR'7(~-:''!"~"..~L~J1:::'f!...,_~~!.f,-'T":I>~~--··~-:, 

Volatile Method 
Organic Concentration Concentration Detection Quantitation 
Compounds Found in Sample Found in Blank Limit Limit 

1 . Acetone <1.0 <1.0 10.0 10 
2. Acrolein <15.0 <15.0 15.0 50 

3. Acrylonitrile <5.0 <5.0 5.0 50 
4. Benzene <0.1 <0.1 0.1 5 

5. Bromodichloromethane <0.6 <0.6 0.6 5 
6. Bromoform <4.0 <4.0 4.0 5 

7. Bromomethane <0.7 <0.7 0. 7 10 
8. 2-butanone <10 <10 10 20 

(methyl ethyl ketone) 

9. Carbon disulfide <1 .0 <1 .0 1.0 5 
10. Carbon tetrachloride <0.6 <0.6 0.6 5 

11. Chlorobenzene <0.6 <0.6 0.6 5 
12. Chlorodibromomethane <1 .0 <1.0 1.0 5 

13. Chloroethane <0.7 <0.7 0. 7 5 
14. 2-chloroethyl <90.2 <90.2 90.2 100 

vinyl ether 

15. Chloroform <0.5 <0.5 0.5 5 
16. Chloromethane <1.0 <1.0 1.0 5 

17. Dibromomethane <1 .0 <1.0 1.0 5 
18. Dichlorodifluoromethane <1.0 <1.0 1.0 5 

19. 1,1-dichloroethane <0.5 <0.5 0.5 5 
20. 1 ,2-dichloroethene (total) <1.0 <1 .0 1 .0 5 

21. cis-1 ,3-dichloropropene <0.5 <0.5 0.5 5 
22. trans-1 ,3-dichloropropene <0.9 <0.9 0.9 5 

23. Ethyl benzene <0.6 <0.6 0._6 .""': 51 
''· : 

/'. ! .. 
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:ffl 
ENVIRONMENTAL 
MONITORING AND 
TECHNOLOGIES, INC . 

... 8100 North Austin Avenue 
Morton Grove. Illinois 60053-3203 
708/967-6666 
FAX: 708/967-6735 

LABORATORY REPORT 59860 
K&S Testing And Engineering, Inc. 
9715 Kennedy Avenue 
Highland, IN. 46322 

Project No.: 220 
Project Name: Griffith Landfill, Griffith, 
Sample Description: Water, MW5D 
Sample No.: 40158 

Report Date: 2/9/93 
Sample Received: 1/22/93 

Analysis Date: 1/28/93 
Indiana, January, 1993 Sampling 

·: ... . ~.·-:;. :::· -· _._, ... ·--· : ~--·· ,. ,. . :- .. ! ... "':'"': ~-:--··. ... ···-:-·~------· ·:: ~--- : 

Volatile 
Organic 
Compounds 

Concentration Concentration 
Found in Sample Found in Blank 

24. Ethyl methacrylate <1.0 <1.0 
25. 2-hexanone <5 <5 

26. Iodomethane <1.0 <1.0 
27. Methylene chloride <0.8 <0.8 

28. 4-methyl-2-pentanone <5 <5 
29. Styrene <1.0 <1.0 

30. 1,1,2,2-tetrachloroethane <3.9 <3.9 
31. Toluene <0.5 <0.5 

32. 1 ,1,1-trichloroethane <0.5 <0.5 
33. 1,1 ,2-trichloroethane <2.5 <2.5 

34. Trichloroethene <0.5 <0.5 
35. Trichlorofluoromethane <0.5 <0.5 

36. 1,2,3-trichloropropane <1.0 <1.0 
37. Vinyl acetate <1.0 <1.0 

38. Vinyl choride <0.7 <0.7 
39. Xylenes (total) <0.9 <0.9 

40. 1,2-dichloroethane <1. 6 <1.6 

Method 
Detection Quantitation 

Limit Limit 

1.0 5 
5 20 

1.0 5 
0.8 5 

5 20 
1.0 5 

3.9 5 
0.5 5 

0.5 5 
2.5 5 

0.5 5 
0.5 5 

1.0 5 
1.0 5 

0. 7 5 
0.9 5 

1.6 5 

All results expressed as ppb unless otherwise indicated. 

Methods performed using EPA methods 8240 in accordance with SW-846, Third Edition. 
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ENVIRONMENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
708/967-6666 
FAX: 7081967-6735 

LABORATORY REPORT 
K&S Testing And Engineering, Inc. 
9715 Kennedy Avenue 

58546 

Highland, IN. 46322 

Project No.: 220 
Project Name: Griffith Landfill, Griffith, 
Samp 1 e Description: Water, T. B. 

Report Date: 1/25/93 
Sample Received: 1/22/93 

Analysis Date: 1/23/93 
Indiana, January, 1993 Sampling 

Sample No.: 40147 

Concentration Concentration 
Volatile 
Organic 
Compounds Found in Sample Found in Blank 

Method 
Detection 

Limit 
Quanti tat ion 

Limit 

1. Acetone 
2. Acrolein 

3. Acrylonitrile 
4. Benzene 

5. Bromodichloromethane 
6. Bromoform 

7. Bromomethane 
8. 2-butanone 

(methyl ethyl ketone) 

<1 .0 
<15.0 

<5.0 
<0.1 

<0.6 
<4.0 

<0.7 
<10 

9. Carbon disulfide <1.0 
10. Carbon tetrachloride <0.6 

11. Chlorobenzene <0.6 
12. Chlorodibromomethane <1.0 

13. Chloroethane <0.7 
14. 2-chloroethyl <90.2 

vinyl ether 

15. Chloroform <0.5 
16. Chloromethane <1 .0 

17. Dibromomethane <1.0 
18. Dichlorodifluoromethane <1.0 

19. 1 ,1-dichloroethane <0.5 
20. 1,2-dichloroethene (total) <1.0 

21. cis-1 ,3-dichloropropene <0.5 
22. trans-1 ,3-dichloropropene <0.9 

23. Ethylbenzene <0.6 

<1.0 
<15.0 

<5.0 
<0.1 

<0.6 
<4.0 

<0.7 
<10 

<1.0 
<0.6 

<0.6 
<1.0 

<0.7 
<90.2 

<0.5 
<1.0 

<1 .0 
<1 .0 

<0.5 
<1 .0 

<0.5 
<0.9 

<0.6 

10.0 
15.0 

5.0 
0.1 

0.6 
4.0 

0.7 
10 

1.0 
0.6 

0.6 
1.0 

0.7 
90.2 

0.5 
1.0 

1.0 
1.0 

0.5 
1.0 

0.5 
0.9 

10 
50 

50 
5 

5 
5 

10 
20 

5 
5 

5 
5 

5 
100 

5 
5 

5 
5 

5 
5 

5 
5 
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:ffl 
ENVIRONMENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

a M1 8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
7081967-6666 . 
FAX: 7081967-6735 

LABORATORY REPORT 58546 
K&S Testing And Engineering, Inc. 
9715 Kennedy Avenue 
Highland, IN. 46322 

Project No.: 220 
Project Name: Griffith Landfill, Griffith, 
Sample Description: Water, T.B. 

Report Date: 1/25/93 
Sample Received: 1/22/93 

Analysis Date: 1/23/93 
Indiana, January, 1993 sampling 

Sample No.: 40147 

Volatile 
Organic 
QQmpQun_ds 

Concentration 
Found in Sample 

24. Ethyl methacrylate <1 .0 
25. 2-hexanone <5 

26. Iodomethane <1.0 
27. Methylene chloride <0.8 

28. 4-methyl-2-pentanone <5 
29. Styrene <1.0 

30. 1,1,2,2-tetrachloroethane <3.9 
31. Toluene <0.5 

32. 1 ,1,1-trichloroethane <0.5 
33. 1,1,2-trichloroethane <2.5 

34. Trichloroethene <0.5 
35. Trichlorofluoromethane <0.5 

36. 1,2,3-trichloropropane <1.0 
37. Vinyl acetate <1.0 

38. Vinyl choride <0.7 
39. Xylenes (total) <0.9 

40. 1 ,2-dichloroethane <1 .6 

Concentration 
Found in Blank 

<1.0 
<5 

<1.0 
<0.8 

<5 
<1.0 

<3.9 
<0.5 

<0.5 
<2.5 

<0.5 
<0.5 

<1 .0 
<1.0 

<0.7 
<0.9 

<1.6 

Method 
Detection Quantitation 

L-imit Limit 

1.0 5 
5 20 

1.0 5 
0.8 5 

5 20 
1.0 5 

3.9 5 
0.5 5 

0.5 5 
2.5 5 

0.5 5 
0.5 5 

1.0 5 
1.0 5 

0.7 5 
0.9 5 

1.6 5 

All results expressed as ppb unless otherwise indicated. 

Methods performed using EPA methods 8240 in accordance with SW-846, Third Edition. 

( ~ 



ENVIRONMENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
708/967-6666 
FAX: 7081967-6735 

LABORATORY REPORT 
K&S Testing And Engineering, Inc. 
9715 Kennedy Avenue 

58547 

Highland, IN. 46322 

Project No.: 220 
Project Name: Griffith Landfill, Griffith, 
Sample Description: Water, F.B. 

Report Date: 1/25/93 
Sample Received: 1/22/93 

Analysis Date: 1/23/93 
Indiana, January, 1993 Sampling 

Sample No.: 40148 

Volatile 
Organic 
Q_Q!!lQQunds 

1. Acetone 
2. Acrolein 

3. Acrylonitrile 
4. Benzene 

Concentration 
Foun_ctj_n SCl!!lQl ~ 

<1.0 
<15.0 

<5.0 
<0.1 

5. Bromodichloromethane <0.6 
<4.0 6. Bromoform 

7. Bromomethane 
8. 2-butanone 

(methyl ethyl ketone) 

<0.7 
<10 

9. Carbon disulfide <1.0 
10. Carbon tetrachloride <0.6 

11. Chlorobenzene <0.6 
12. Chlorodibromomethane <1.0 

13. Chloroethane <0.7 
14. 2-chloroethyl <90.2 

vinyl ether 

15. Chloroform <0.5 
16. Chloromethane <1.0 

17. Dibromomethane <1 .0 
18. Dichlorodifluoromethane <1.0 

19. 1,1-dichloroethane <0.5 
20. 1 ,2-dichloroethene (total) <1.0 

21. cis-1 ,3-dichloropropene <0.5 
22. trans-1,3-dichloropropene <0.9 

23. Ethylbenzene <0.6 

Concentration 
Foung_jn B 1 anls 

<1.0 
<15.0 

<5.0 
<0.1 

<0.6 
<4.0 

<0.7 
<10 

<1.0 
<0.6 

<0.6 
<1.0 

<0.7 
<90.2 

<0.5 
<1.0 

<1.0 
<1.0 

<0.5 
<1.0 

<0.5 
<0.9 

<0.6 

Method 
Detection 

'""j_rni t 

10.0 
15.0 

5.0 
0.1 

0.6 
4.0 

0.7 
10 

1.0 
0.6 

0.6 
1.0 

0.7 
90.2 

0.5 
1.0 

1.0 
1.0 

0.5 
1.0 

0.5 
0.9 

0.6 
/'\ i .• 

Quanti tat ion 
L-imit_ 

10 
50 

50 
5 

5 
5 

10 
20 

5 
5 

5 
5 

5 
100 

5 
5 

5 
5 

5 
5 

5 
5 

5 



ENVIRONMENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
7081967-6666 
FAX: 7081967-6735 

LABORATORY REPORT 
K&S Testing And Engineering, Inc. 
9715 Kennedy Avenue 

58547 

Highland, IN. 46322 

Project No.: 220 
Project Name: Griffith Landfill, Griffith, 
Sample Description: Water, F.B. 

Report Date: 1/25/93 
Sample Received: 1/22/93 

Analysis Date: 1/23/93 
Indiana, January, 1993 Sampling 

Sample No.: 40148 

Volatile 
Organic 
Compounds 

24. Ethyl methacrylate 
25. 2-hexanone 

26. Iodomethane 
27. Methylen& chloride 

Concentration 
Found in Sample 

<1 .0 
<5 

<1.0 
<0.8 

28. 4-methyl-2-pentanone <5 
<1 .0 29. Styrene 

30. 1,1,2,2-tetrachloroethane <3.9 
31. Toluene <0.5 

32. 1,1 ,1-trichloroethane <0.5 
33. 1,1,2-trichloroethane <2.5 

34. Trichloroethene <0.5 
35. Trichlorofluoromethane <0.5 

36. 1,2,3-trichloropropane <1.0 
37. Vinyl acetate <1.0 

38. Vinyl choride <0.7 
39. Xylenes (total) <0.9 

40. 1,2-dichloroethane <1.6 

Concentration 
Found in Blank 

<1 .0 
<5 

<1.0 
<0.8 

<5 
<1.0 

<3.9 
<0.5 

<0.5 
<2.5 

<0.5 
<0.5 

<1 .0 
<1.0 

<0.7 
<0.9 

<1 .6 

Method 
Detection 

Limit 

1.0 
5 

1.0 
0.8 

5 
1.0 

3.9 
0.5 

0.5 
2.5 

0.5 
0.5 

1.0 
1.0 

0. 7 
0.9 

1.6 

Quantitation 
Limit 

5 
20 

5 
5 

20 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 

All results expressed as ppb unless otherwise indicated. 

Methods performed using EPA methods 8240 in accordance with SW-846, Third Edition. 

\ (l r1 /·' , __ ; / 
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LABORATORY DIRECTOR 
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Mr. Rick Miller 

NATIONAL 
ENVIRONMENTAL 

® TESTING, INC. 

ANALYTICAL REPORT 

Indianapolis Division 
6964 Hillsdale Ct. 
Indianapolis, IN 46250 

Tel: (317) 842-4261 
Fax: (317) 842-4286 

R.E. BLATTERT 11/16/1993 
5214 s. East Street 
suite 1 NET Job Number: 93.02673 
Indianapolis, IN 46227 

Enclosed are the Analytical Results for the following samples 
submitted to NET, Inc. Indianapolis Division for analysis: 

Project Description: Semi-annual monitoring 

Sample 
Number 

73677 
73678 
73679 
73680 
73681 
73682 
73683 
73684 
73685 
73686 
73687 

Sample Description 

MS-1S 
MS-1D 
MW-20 
MW-3S 
MW-3D 
MW-4S 
MW-4D 
MW-5S 
MW-50 
DUP. 
TRIP BLANK 

Date 
Taken 

08/26/1993 
08/26/1993 
08/26/1993 
08/26/1993 
08/26/1993 
08/26/1993 
08/26/1993 
08/26/1993 
08/26/1993 
08/26/1993 

Date 
Received 

08/27/1993 
08/27/1993 
08/27/1993 
08/27/1993 
08/27/1993 
08/27/1993 
08/27/1993 
08/27/1993 
08/27/1993 
08/27/1993 
08/27/1993 

Sample analysis in support of the project referenced above has been 
completed and results are presented on the following pages. Please 
refer to the enclosed "Key to Abbreviations" for definition of 
terms. Should you have questions regarding procedures or results, 
please do not hesitate to call. NET has been pleased to provide 
these analytical services for you. 

Approved By: 

REVISED REPORT ~!~ 
Division Manager 
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NET 

Mr. Rick Miller 
R.E. BLATTERT 
5214 S. East Street 
Suite 1 
Indianapolis, IN 46227 

SBq)le Description: MS·1S 

NATIONAL 
ENVIRONMENTAL 

®TESTING, INC. 

ANALYTICAL REPORT 

11!16/1993 

SBq)le No.: 73677 
Job No.: 93.02673 
P.O. NO.: 1479·1408 

Page 1 

Job Description: Semi·amual monitoring 

Date Taken: 08/26/1993 Date Received: 08/27/1993 

Analyst/ 
Parameter Result Units Date of Analysis 

Chloride 120. mg/L sld 1 09/08/1993 
coo 86. mg/L lsb 1 09/08/1993 
Conductivity 1718. umos/cm sld 1 09/08/1993 
Fluoride 0.15 mg/L grf I 09/09/1993 
Nitrogen, Ammonia 4.4 1119/L lsb 1 09/08/1993 
Nitrogen, Nitrate 0.14 mg/L mag 1 08/27/1993 
pH 6.64 units min 1 08/27/1993 
Phenol <0.005 mg/L grf I 09/07/1993 
Solids, Dissolved 1200. mg/L sld I 09/02/1993 
Sulfate 83. mg/L lsb 1 09/13/1993 
Arsenic, diss. (GFAA) <0.005 mg/L grf 1 09/11/1993 
Barium, diss. (ICP) 0.11 mg/L fjr I 11/09/1993 
Boron, diss. (ICP) 0.85 b mg/L fjr 1 11/09/1993 
Cadmium, diss. (ICP) <0.0050 mg/L fjr I 11/09/1993 
Chromium, diss. (ICP) <0.010 mg/L fjr 1 11/09/1993 
Copper, diss. (ICP) 0.02 b mg/L fjr I 11/09/1993 
Iron, diss. (ICP) 0.07 mg/L fjr I 11/09/1993 
Lead, diss. (GFAA) 0.015 mg/L bga I 11/12/1993 
Manganese, diss. (ICP) <0.010 mg/L fjr I 11/09/1993 
Mercury,.diss. (CVAA) 0.003 mg/L grf I 09/08/1993 
Selenium, diss. (GFAA) <0.005 mg/L bga I 09/10/1993 
Silver, diss. <ICP) <0.010 mg/L fjr 1 11/09/1993 
Sodium, diss. (ICP) 72. mg/L fjr 1 11/09/1993 
Zinc, diss. (ICP) 0.05 mg/L fjr I 11/09/1993 

Revised results for metals. 

Method 
Nunber 

S-9252 
E·410.4M 
E-120.1 
E-340.2 
E-350.3 
E·353.3M 
S-9040 
s-9065 
E-160.1 
s-9038 
s-7060 
s-6010 
s-6010 
s-6010 
s-6010 
S-6010 
s-6010 
s-7421 
s-6010 
s-7470 
s-7740 
s-6010 
s-6010 
s-6010 

Indianapolis Division 
6964 Hillsdale Ct. 
Indianapolis, IN 46250 

Tel: (317) 842-4261 
Fax: (317) 842-4286 

Method 
_£gb_ 

<2. 
<10. 
<5. 
<0.05 
<0.10 
<0.10 
NA 
<0.005 
<10. 
<5. 
<0.005 
<0.020 
<0.010 
<0.005 
<0.010 
<0.010 
<0.020 
<0.005 
<0.010 
<0.0005 
<0.0050 
<0.010 
<1.0 
<0.020 
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NATIONAL 
ENVIRONMENTAL 

®TESTING, INC. 

Indianapolis Division 
6964 Hillsdale Ct. 
Indianapolis, IN 46250 

Tel: (317) 842-4261 
Fax: (317) 842-4286 



Mr. Rick Miller 
R.E. BLATTERT 
5214 s. East Street 
Suite 1 
Indianapolis, IN 46227 

S&q)le Description: MS·1S 

NATIONAL 
ENVIRONMENTAL 

® TESTING, INC. 

ANALYTICAL REPORT 

11/16/1993 

S&q)le No.: 73677 
Job No.: 93.02673 
P .0. NO•: 1479· 1408 

Page 3 

Job Description: Semi·annual monitoring 

Date Taken: 08/26/1993 Date Received: 08/27/1993 

Analyst/ 
Parameter Result Yni!li Date of Analysis 

VOLATILE ANALYSIS • AQUEous· 
Toluene <1.0 Ug/L rla I 09!0711993 
1,2,3·Trichloropropane <10. ug/L rla I 09/07/1993 
1,1,1·Trichloroethane <1.0 Ug/l rla I 09/07/1993 
1,1,Z·Trichloroethane <1.0 Ug/l rla I 09/0711993 
Trichloroethene <1.0 Ug/l rla I 09/07/1993 
Trichlorofluoromethane <1.0 Ug/l rla I 09/07/1993 
Vinyl acetate <10. ug/L rla I 09/0711993 
Vinyl chloride <5. ug/L rla I 09/07/1993 
Xylenes <1.0 ug/L rla I 09/07/1993 
SURROGATE COMPOUNDS X RECOVERY LIMITS rla I 09!07!1993 
1,2·Dichloroethane·d4 100 76·114 rla I 09/07/1993 
Toluene·d8 98 88· 110 rla I 09/07/1993 
4·Bromofluorobenzene 99 86·115 rla I 09/0711993 

Method 
Nurber 

s • 8240 
s • 8240 
s • 8240 
s • 8240 
s • 8240 
s • 8240 
s • 8240 
s • 8240 
s • 8240 
s • 8240 
s • 8240 
s • 8240 
s • 8240 

Indianapolis Division 
6964 Hillsdale Ct. 
Indianapolis, IN 46250 

Tel: (317) 842-4261 
Fax: (317) 842-4286 

Method 
...£g.b....._ 

<1.0 
<10. 
<1.0 
<1.0 
<1.0 
<1.0 
<10. 
<5. 
<1.0 
X RECOVERY 
1 
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NET 

Mr. Rick Miller 
R.E. BLATTERT 
5214 s. East Street 
Suite 1 
Indianapolis, IN 46227 

Sarr.,le Description: MS·1D 

NATIONAL 
ENVIRONMENTAL 

® TESTING, INC. 

ANALYTICAL REPORT 

11/16/1993 

Sllq)le No.: 73678 
Job No.: 93.02673 
P.O. NO.: 1479·1408 

Page 4 

Job Description: Semi-annual monitoring 

Date Taken: 08/26/1993 Date Received: 08/27/1993 

Analyst/ 
Parameter Result Units Date of Analysis 

Chlorfde 58. mg/L sld I 09/08/1993 
coo 19. mg/L lsb I 09/08/1993 
Conductivity 776. umos/cm sld I 09/08/1993 
Fluoride 0.28 mg/L grf I 09/09/1993 
Nitrogen, Anmonia 0.76 mg/L lsb I 09/08/1993 
Nitrogen, Nitrate 2.1 mg/L mag I 08/27/1993 
pH 7.43 units min I 08/27/1993 
Phenol <0.005 mgll grf I 09!0711993 
Solids, Dissolved 560. mg/L sld I 09/02!1993 
Sulfate 95. mg/L lsb I 09/13/1993 
Arsenic, diss. (GFAA) <0.005 mg/L grf I 09/11/1993 
Barium, diss. (ICP) 0.23 mg/L fjr I 11/09/1993 
Boron, diss. (ICP) 0.59 b mg/L fjr I 11/09/1993 
Cadmium, diss. (ICP) <0.0050 mg/L fjr I 11/09/1993 
Chromium, diss. (ICP) <0.010 mgll fjr I 11/0911993 
Copper, diss. (ICP) 0.03 b mg/L fjr I 11/09/1993 
Iron, diss. (ICP) 0.07 mg/L fjr I 11/09/1993 
Lead, diss. (GFAA) <0.005 mg/L bga I 11/12/1993 
Manganese, diss. (JCP) <0.010 mg/L fjr I 11/09/1993 
Mercury, diss. (CVAA) <0.0005 mg/L grf I 09/08/1993 
Selenium, diss. (GFAA) <0.005 mgll bga I 09/10/1993 
Silver, diss. (ICP) <0.010 mgll fjr I 11/0911993 
Sodium, diss. (ICP) 37. mg/L fjr I 11/09/1993 
Zinc, diss. (JCP) 0.06 mg/L fjr I 11/09/1993 

Revised results for metals. 

Method 
Nurber 

s-9252 
E·410.4M 
E·120. 1 
E·340.2 
E·350.3 
E·353.3M 
S-9040 
S-9065 
E·160.1 
S-9038 
s-7060 
s-6010 
s-6010 
S-6010 
S-6010 
S-6010 
S·6010 
s-7421 
S·6010 
s-7470 
S·7740 
S-6010 
S-6010 
S-6010 

Indianapolis Division 
6964 Hillsdale Ct. 
Indianapolis, IN 46250 

Tel: (317) 842-4261 
Fax: (317) 842-4286 

Method 
19.!:.._ 

<2. 
<10. 
<5. 
<0.05 
<0.10 
<0.10 
NA 
<0.005 
<10. 
<5. 
<0.005 
<0.020 
<0.010 
<0.005 
<0.010 
<0.010 
<0.020 
<0.005 
<0.010 
<0.0005 
<0.0050 
<0.010 
<1.0 
<0.020 
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Mr. Rick Miller 
R.E. BLATTERT 
S214 s. East Street 
Suite 1 
Indianapolis, IN 46227 

Sample Description: MS-10 

NATIONAL 
ENVIRONMENTAL 

® TESTING, INC. 

ANALYTICAL REPORT 

11/16/1993 

Sample No.: 73678 
Job No.: 93.02673 
P.O. NO.: 1479·1408 

Page S 

Job Description: Semi-annual monitoring 

Date Taken: 08/26/1993 

Parameter 

VOLATILE ANALYSIS • AQUEOUS 
Dilution 
Acetone 
Acrolein 
Acrylonitrile 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2·Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
2·Chloroethyl vinyl ether 
Chloroform 
Chloromethane 
Oibromomethane 
Dibromochloromethane 
Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
trans·1,2·Dichloroethene 
cis·1,2·Dichloroethene 
cis·1,3·Dichloropropene 
trans·1,3·Dichloropropene 
Ethyl benzene 
Ethyl methacrylate 
2·Hexanone 
lodomethane 
Methylene chloride 
4·Methyl·2·pentanone (MIBK) 
Styrene 
1,1,2,2-Tetrachloroethane 

Date Received: 08/27/1993 

Result 

<20. 
<SO. 
<SO. 
<1.0 
<1.0 
<1.0 
<S.O 
<10. 
<1.0 
<1.0 
<1.0 
<10. 
NO 
<1.0 
<10. 
<10. 
<1.0 
<10. 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<10. 
<10. 
<10. 
<10. 
<10. 
<1.0 
<1.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Analyst/ 
Date of Analysis 

rla I 09/07/1993 
rla I 09!07!1993 
rla I 09/07/1993 
rla I 09/07/1993 
rla I 09/07/1993 
rla I 09/07/1993 
rla I 09/07/1993 
rla I 09/07/1993 
rla I 09/07/1993 
rla I 09/07/1993 
rla I 09/07/1993 
rla I 09/07/1993 
rla I 09/07/1993 
rla I 09/07/1993 
rla ./ 09/07/1993 
rla I 09/07/1993 
rla I 09/07/1993 
rla I 09/07/1993 
rla I 09/07/1993 
rla I 09/07/1993 
rla I 09/07/1993 
rla I 09/07/1993 
rla I 09/07/1993 
rla I 09/07/1993 
rla I 09/07/1993 
rla I 09/07/1993 
rla I 09/07/1993 
rla I 09/07/1993 
rla I 09/07/1993 
rla I 09/07/1993 
rla I 09/07/1993 
rla I 09/07/1993 
rla I 09/07/1993 
rla I 09/07/1993 

Method 
N'-'lber 

s . 8240 
s . 8240 
s . 8240 
s . 8240 
s . 8240 
s . 8240 
s . 8240 
s . 8240 
s . 8240 
s - 8240 
s . 8240 
s - 8240 
s - 8240 
s - 8240 
s . 8240 
s - 8240 
s . 8240 
s - 8240 
s - 8240 
s . 8240 
s . 8240 
s - 8240 
s - 8240 
s - 8240 
s - 8240 
s - 8240 
s - 8240 
s - 8240 
s - 8240 
s - 8240 
s - 8240 
s - 8240 
s - 8240 
s - 8240 

Indianapolis Division 
6964 Hillsdale Ct. 
Indianapolis, IN 46250 

Tel: (317) 842-4261 
Fax: (317) 842-4286 

Method 

...£2L 

<20. 
<SO. 
<SO. 
<1.0 
<1.0 
<1.0 
<S.O 
<10. 
<1.0 
<1.0 
<1.0 
<10. 
NO 
<1.0 
<10. 
<10. 
<1.0 
<10. 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<10. 
<10. 
<10. 
<10. 
<10. 
<1.0 
<1.0 



Mr. Rick Miller 
R.E. BLATTERT 
5214 s. East Street 
Suite 1 
Indianapolis, IN 46227 

Sample Description: MS·1D 

NATIONAL 
ENVIRONMENTAL 

® TESTING, INC. 

ANALYTICAL REPORT 

1111611993 

S~le No.: 73678 
Job No.: 93.02673 
P.O. NO.: 1479·1408 

Page 6 

Job Description: Semi-annual monitoring 

Date Taken: 0812611993 Date Received: 08127/1993 

Analyst/ 
Parameter Result Units Date of Analysis 

VOLATILE ANALYSIS • AQUEOUS 
Toluene <1.0 ugiL rla I 0910711993 
1,2,3-Trichloropropane <10. ugiL rla I 0910711993 
1,1,1·Trichloroethane <1.0 ugiL rla I 0910711993 
1,1,2·Trichloroethane <1.0 ugiL rla I 0910711993 
Trichloroethene <1.0 ugiL rla 1 0910711993 
Trichlorofluoromethane <1.0 ugiL rla I 09107/1993 
Vinyl acetate <10. ugiL rla I 0910711993 
Vinyl chloride <5. ugiL rla I 0910711993 
Xylenes <1.0 ugiL rla I 0910711993 
SURROGATE COMPOUNDS X RECOVERY LIMITS rla I 0910711993 
1,2·Dichloroethane·d4 97 76·114 rla I 0910711993 
Toluene·d8 97 88-110 rla I 0910711993 
4·Bromofluorobenzene 97 86·115 rla I 0910711993 

Method 

~ 

s . 8240 
s . 8240 
s . 8240 
s • 8240 
s • 8240 
s • 8240 
s • 8240 
s . 8240 
s . 8240 
s . 8240 
s . 8240 
s • 8240 
s . 8240 

Indianapolis Division 
6964 Hillsdale Ct. 
Indianapolis, IN 46250 

Tel: (317) 842-4261 
Fax: (317) 842-4286 

Method 
....f9.!:_ 

<1.0 
<10. 
<1.0 
<1.0 
<1.0 
<1.0 
<10. 
<5. 
<1.0 
X RECOVERY 
1 



~NEr 
' .. r ".. ' .., • ,'' • • 

Mr. Rick Miller 
R.E. SLATTERY 
5214 s. East Street 
Suite 1 
Indianapolis, IN 46227 

Sample Description: M\1·20 

NATIONAL 
ENVIRONMENTAL 

® TESTING, INC. 

ANALYTICAL REPORT 

11/16/1993 

Sarrple No.: 73679 
Job No.: 93.02673 
P.O. NO.: 1479·1408 

Page 7 

Job Description: Semi·annual monitoring 

Date Taken: 08/26/1993 Date Received: 08/27/1993 

Analyst/ 
Parameter Result Units Date of Analysis 

Chloride 25. mg/L sld I 09/08/1993 
COD 16. mg/L lsb I 09/08/1993 
Conductivity 804. umos/cm sld 1 09/08/1993 
Nitrogen, Ammonia 0.17 mg/L lsb I 09/08/1993 
pH 7.42 units min I 08/27/1993 
Phenol <0.005 mg/L grf I 09/07/1993 
Boron, diss. (ICP) 0.71 b mg/L fjr I 11/09/1993 
Sodium, diss. (ICP) 27. mg/L fjr I 11/09/1993 

Revised results for metals. 

Method 

~ 

S·9252 
E·410.4M 
E·120.1 
E·350.3 
S·9040 
S·9065 
S·6010 
S·6010 

Indianapolis Division 
6964 Hillsdale Ct. 
Indianapolis, IN 46250 

Tel: (317) 842-4261 
Fax: (317) 842-4286 

Method 

~ 

<2. 
<10. 
<5. 
<0.10 
NA 
<0.005 
<0.010 
<1.0 



Mr. Rick Miller 
R.E. BLATTERT 
5214 s. East Street 
Suite 1 
Indianapolis, IN 46227 

S~le Description: MY-20 

NATIONAL 
ENVIRONMENTAL 

® TESTING, INC. 

ANALYTICAL REPORT 

11/16/1993 

S~le No.: 73679 
Job No.: 93.02673 
P.O. NO.: 1479-1408 

Page 8 

Job Description: Semi-annual monitoring 

Date Taken: 08/26/1993 

Parameter 

VOLATILE ANALYSIS • AQUEOUS 
Dilution 
Benzene 
2-Butanone (MEK) 
1,1·Dichloroethane 
1,1·Dichloroethene 
Ethyl benzene 
Methylene chloride 
Toluene 
SURROGATE COMPDUNDS 
1,2-Dichloroethane·d4 
Toluene·dS 
4-Bromofluorobenzene 

Date Received: 08/27/1993 

<1.0 
<10. 
<1.0 
<1.0 
<1.0 
<10. 
<1.0 
X RECOVERY 
103 
100 
98 

Units 

Ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
.Ug/L 
ug/L 
LIMITS 
76-114 
88·110 
86·115 

Analyst/ 
Date of Analysis 

rla I 09!07!1993 
rla I 09!07!1993 
rla I 09!07!1993 
rla I 09!07!1993 
rla I 09!07!1993 
rla I 09/07/1993 
rla I 09!07!1993 
rla I 09/07/1993 
rla I 09!07!1993 
rla I 09!07!1993 
rla I 09!07!1993 
rla I 09!07!1993 

Method 
Nurber 

s . 8240 
s . 8240 
s . 8240 
s . 8240 
s • 8240 
s . 8240 
s • 8240 
s • 8240 
s . 8240 
s - 8240 
s • 8240 
s . 8240 

Indianapolis Division 
6964 Hillsdale Ct. 
Indianapolis, IN 46250 

Tel: (317) 842-4261 
Fax: (317) 842-4286 

<1.0 
<10. 
<1.0 
<1.0 
<1.0 
<10. 
<1.0 
X RECOVERY 
1 
1 



-t 
t 

NiT 
~ - . ··. . . :. ' 

Mr. Rick Miller 
R.E. BLATTERT 
5214 s. East Street 
Suite 1 
Indianapolis, IN 46227 

S&q)le Description: M\1·3S 

NATIONAL 
ENVIRONMENTAL 

®TESTING, INC. 

ANALYTICAL REPORT 

11/16/1993 

S&q)le No.: 73680 
Job No.: 93.02673 
P.O. NO.: 1479·1408 

Page 9 

Job Description: Semi·annual monitoring 

Date Taken: 08/26/1993 Date Received: 08/27/1993 

Analyst/ 
Parameter Result Units Date of Analysis 

Chloride 23. mg/L sld I 09/08/1993 
COD 66. mg/L lsb I 09/08/1993 
Conductivity 535. umos/cm sld I 09/08/1993 
Nitrogen, Ammonia 0.39 mg/L lsb 1 09/08/1993 
pH 6.76 units min I 08/27/1993 
Phenol <0.005 mg/L grf I 09/07/1993 
Boron, diss. CICP) 0.38 b mg/L fjr I 11/09/1993 
Sodium, diss. (ICP) 22. mg/l fjr 1 11/09/1993 

Revised results for metals. 

Method 
Nl.llber 

S·9252 
E·410.4M 
E·120.1 
E·350.3 
S·9040 
S·9065 
S·6010 
S·6010 

Indianapolis Division 
6964 Hillsdale Ct. 
Indianapolis, IN 46250 

Tel: (317) 842-4261 
Fax: (317) 842-4286 

Method 
_ggh_ 

<2. 
<10. 
<5. 
<0. 10 
NA 
<0.005 
<0.010 
<1.0 



l 
', ' ' 

NET 

Mr. Rick Miller 
R.E. BLATTERT 
5214 s. East Street 
Suite 1 
Indianapolis, IN 46227 

S~le Description: MW·3S 

NATIONAL 
ENVIRONMENTAL 

® TESTING, INC. 

ANALYTICAL REPORT 

11/16/1993 

S~le No.: 73680 
Job No.: 93.02673 
P.O. NO.: 1479·1408 
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Job Description: Semi·annual monitoring 

Date Taken: 08/26/1993 

Parameter 

VOLATILE ANALYSIS • AQUEOUS 
Dilution 
Benzene 
2·Butanone (MEK) 
1,1·Dichloroethane 
1,1·Dichloroethene 
Ethyl benzene 
Methylene chloride 
Toluene 
SURROGATE COMPOUNDS 
1,2·Dichloroethane·d4 
Toluene· dB 
4·Bromofluorobenzene 

Date Received: 08/27/1993 

<1.0 
<10. 
<1.0 
<1.0 
<1.0 
<10. 
<1.0 
X RECOVERY 
96 
98 
100 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
Ug/L 
ug/L 
ug/L 
LIMITS 
76·114 
88·110 
86·115 

Analyst/ 
Date of Analysis 

rla I 09/07/1993 
rla 1 09/07/1993 
rla 1 09/07/1993 
rla I 09/07/1993 
rla I 09/07/1993 
rla I 09/07/1993 
rla I 09/07/1993 
rla I 09/07/1993 
rla 1 09/07/1993 
rla I 09/07/1993 
rla 1 09/07/1993 
rla I 09/07/1993 

Method 
Nurber 

s . 8240 
s . 8240 
s . 8240 
s . 8240 
s . 8240 
s . 8240 
s • 8240 
s • 8240 
s • 8240 
s . 8240 
s • 8240 
s . 8240 

Indianapolis Division 
6964 Hillsdale Ct. 
Indianapolis, IN 46250 

Tel: (317) 842-4261 
Fax: (317) 842-4266 

<1.0 
<10. 
<1.0 
<1.0 
<1.0 
<10. 
<1.0 
X RECOVERY 
1 
1 



Mr. Rick Miller 
R.E. BLATTERT 
5214 s. East Street 
Suite 1 
Indianapolis, IN 46227 

SIIITf)le Oescrfption: MW·3D 

NATIONAL 
ENVIRONMENTAL 

® TESTING, INC. 

ANALYTICAL REPORT 

11!16/1993 

SIIITf)le No.: 73681 
Job No.: 93.02673 
P.O. NO.: 1479·1408 
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Job Description: semi·amual monitoring 

Date Taken: 08/26/1993 Date Received: 08/27/1993 

Analyst/ 
Parameter Result Units Date of Analysis 

Chloride 34. mg/L sld 1 09/08/1993 
coo 49. mg/L lsb I 09/08/1993 
Conductivity n2. umos/cm sld I 09/08/1993 
Nitrogen, Ammonia 0.26 mg/L lsb I 09/08/1993 
pH 7.04 units min I 08/27/1993 
Phenol 0.009 mg/L grf I 09/07/1993 
Boron, diss. (ICP) o.n b mg/L fjr I 11/09/1993 
Sodium, diss. (ICP) 21. mg/L fjr I 11!09/1993 

Revised results for metals. 

Method 

~ 

S·9252 
E·410.4M 
E· 120.1 
E·350.3 
S·9040 
5·9065 
S·6010 
S·6D10 

Indianapolis Division 
6964 Hillsdale Ct. 
Indianapolis, IN 46250 

Tel: (317) 842·4261 
Fax: (317) 842·4286 

Method 

...f9..L 

<2. 
<10. 
<5. 
<0.10 
NA 
<0.005 
<0.010 
<1.0 



NET: 
. . . . 

Mr. Rick Miller 
R.E. BLATTERT 
5214 S. East Street 
Suite 1 
Indianapolis, IN 46227 

S&q)le Description: MW·30 

NATIONAL 
ENVIRONMENTAL 

® TESTING, INC. 

ANALYTICAL REPORT 

11/16/1993 

S8fl1'le No.: 73681 
Job No.: 93.02673 
P.O. NO.: 1479·1408 
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Job Description: Semi ·amual monitoring 

Date Taken: 08/26/1993 

Parameter 

VOLATILE ANALYSIS • AQUEOUS 
Dilution 
Benzene 
2·Butanone (MEK) 
1,1-Dichloroethane 
1,1-Dichloroethene 
Ethyl benzene 
Methylene chloride 
Toluene 
SURROGATE COMPOUNDS 
1,2·Dichloroethane·d4 
Toluene·d8 
4·Bromofluorobenzene 

Date Received: 08/27/1993 

Result 

1.8 
<10. 
<1.0 
<1.0 
<1.0 
<10. 
<1.0 
X RECOVERY 
99 
102 
103 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
Ug/L 
ug/L 
LIMITS 
76·114 
88· 110 
86·115 

Analyst/ 
Date of Analvsis 

rla I 09/07/1993 
rla I 09/07/1993 
rla I 09/07/1993 
rla I 09/07/1993 
rla I 09/07/1993 
rla I 09/07/1993 
rla I 09/07/1993 
rla I 09/07/1993 
rla I 09/07/1993 
rla I 09!07!1993 
rla I 09/07/1993 
rla I 09/07/1993 

Method 
Nllli>er 

s . 8240 
s . 8240 
s . 8240 
s . 8240 
s . 8240 
s . 8240 
s . 8240 
s . 8240 
s . 8240 
s . 8240 
s . 8240 
s . 8240 

Indianapolis Division 
6964 Hillsdale Ct. 
Indianapolis, IN 46250 

Tel: (317) 842-4261 
Fax: (317) 842-4286 

Method 

...e9.L 

<1.0 
<10. 
<1.0 
<1.0 
<1.0 
<10. 
<1.0 
X RECOVERY 
1 



Mr. Rick Miller 
R.E. BLATTERT 
5214 s. East Street 
Suite 1 
Indianapolis, IN 46227 

Sample Description: MW·4S 

NATIONAL 
ENVIRONMENTAL 

®TESTING, INC. 

ANALYTICAL REPORT 

11/16/1993 

Sllq)le No.: 73682 
Job No.: 93.02673 
P.O. NO.: 1479·1408 
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Job Description: Semi·amual monitoring 

Date Taken: 08!26/1993 Date Received: 08/27/1993 

Analyst/ 
Parameter Result Units Date of Analysis 

Chloride 930. rrg/L sld 1 09/08/1993 
coo 340. rrg/L lsb I 09/08/1993 
Conductivity 3930. umos/cm sld 1 09!08!1993 
Nitrogen, Ammonia 14. rrg/L grf I 09/10/1993 
pH 6.37 lB'Ii ts min 1 08/27/1993 
Phenol 0.013 rrg/L grf I 09/07/1993 
Boron, diss. (ICP) 0.81 b rrg/L fjr I 11/09/1993 
Sodium, diss. (ICP) 150. rrg/L fjr I 11/09/1993 

Revised results for metals. 

Method 
Nurber 

S·9252 
E·410.4M 
E·120. 1 
E·350.3 
S-9040 
S·9065 
S·6010 
S·6010 

Indianapolis Division 
6964 Hillsdale Ct. 
Indianapolis, IN 46250 

Tel: (317) 842-4261 
Fax: (317) 842-4286 

Method 
~ 

<2. 
<10. 
<5. 
<0. 10 
NA 
<0.005 
<0.010 
<1.0 



-- ~ 

~ 

! 
'' . ;_:.' .! t - ~ 

NET 

Mr. Rick Miller 
R.E. BLATTERT 
5214 s. East Street 
Suite 1 
Indianapolis, IN 46227 

Sarrple Description: MY·4S 

NATIONAL 
ENVIRONMENTAL 

®TESTING, INC. 

ANALYTICAL REPORT 

11/16/1993 

Sarrple No.: 73682 
Job No.: 93.02673 
P.O. NO.: 1479·1408 

Page 14 

Job Description: Semi·amual monitoring 

Date Taken: 08/26/1993 

parameter 

VOLATILE ANALYSIS • AQUEOUS 
Dilution 
Benzene 
2·Butanone CMEK) 
1,1·Dichloroethane 
1,1·Dichloroethene 
Ethyl benzene 
Methylene chloride 
Toluene 
SURROGATE CQ4POUNDS 
1,2·Dichloroethane·d4 
Toluene-d8 
4·Bromofluorobenzene 

Date Received: 08/27/1993 

Result 

490. 
<10. 
<1.0 
<1.0 
<1.0 
11. 
1.8 
X RECOVERY 
97. 
99. 
105. 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
Ug/L 
ug/L 
ug/L 
LIMITS 
76·114 
88-110 
86·115 

Analyst/ 
Date of Analysis 

rla I 09/08/1993 
rla I 09/08/1993 
rla 1 09/08/1993 
rla I 09/08/1993 
rla I 09/08/1993 
rla I 09/08/1993 
rla I 09/08/1993 
rla I 09/08/1993 
rla 1 09/08/1993 
rla 1 09/08/1993 
rla I 09/08/1993 
rla I 09/08/1993 

Method 
Nl.lllber 

s . 8240 
s . 8240 
s . 8240 
s • 8240 
s • 8240 
s • 8240 
s . 8240 
s • 8240 
s . 8240 
s . 8240 
s • 8240 
s . 8240 

Indianapolis Division 
6964 Hillsdale Ct. 
Indianapolis, IN 46250 

Tel: (317) 842-4261 
Fax: (317) 842-4286 

Method 
_eg!..._ 

<1.0 
<10. 
<1.0 
<1.0 
<1.0 
<10. 
<1.0 
X RECOVERY 
1 



Mr. Rick Miller 
R.E. BLATTERT 
5214 s. East Street 
Suite 1 
lndianapol is, IN 46227 

Sample Description: Mloi·4D 

NATIONAL 
ENVIRONMENTAL 

® TESTING, INC. 

ANALYTICAL REPORT 

11/16/1993 

S~le No.: 73683 
Job No.: 93.02673 
P.O. NO.: 1479·1408 
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Job Description: Semi·annual monitoring 

Date Taken: 08/26/1993 Date Received: 08/27/1993 

Analyst/ 
Parameter Result Y!lill. .Date of Analysis 

Chloride 150. mg/L sld I 09/08/1993 
coo 28. mg/L lsb I 09/08/1993 
Conductivity 957. umos/cm sld I 09/08/1993 
Nitrogen, Ammonia 0.40 mg/L grf I 09/10/1993 
pH 7.47 units min I 08/27/1993 
Phenol <0.005 mg/L grf I 09/07/1993 
Boron, diss. (ICP) 0.78 b mg/L fjr I 11/09/1993 
Sodium, diss. (ICP) 57. mg/L f j r I 11/09/1993 

Revised results for metals. 

Method 
Nl.llber 

S·9252 
E·410.4H 
E·120.1 
E·350.3 
S-9040 
S·9065 
S·6010 
S·6010 

Indianapolis Division 
6964 Hillsdale Ct. 
Indianapolis, IN 46250 

Tel: (317) 842-4261 
Fax: (317) 842-4286 

Method 
....e2L 

<2. 
<10. 
<5. 
<0.10 
NA 
<0.005 
<0.010 
<1.0 



',NET· 
~~· . . . ' 

Mr. Riclc tHller 
R.E. BLATTERT 
5214 s. East Street 
Suite 1 
Indianapolis, IN 46227 

S~le Description: M\1·40 

NATIONAL 
ENVIRONMENTAL 

® TESTING, INC. 

ANALYTICAL REPORT 

11!1611993 

S~le No.: 73683 
Job No.: 93.02673 
P.O. NO.: 1479·1408 

Page 16 

Job Description: Semi·annual monitoring 

Date Taken: 08/26/1993 

Parameter 

VOLATILE ANALYSIS · AQUEOUS 
Dilution 
Benzene 
2·Butanone (MEK) 
1,1·Dichloroethane 
1,1·Dichloroethene 
Ethyl benzene 
Methylene chloride 
Toluene 
SURROGATE COMPOUNDS 
1,2·Dichloroethane·d4 
Toluene· dB 

4·Bromofluorobenzene 

Date Received: 0812711993 

Result 

<1.0 
<10. 
<1.0 
<1.0 
<1.0 
<10. 
<1.0 
X RECOVERY 
103. 
101. 
98. 

Units 

ug/L 
ugiL 
ug/L 
Ug/l 
ug/L 
ug/L 
ug/L 
LIMITS 
76·114 
88·110 
86·115 

Analyst/ 
Date of Analysis 

rla I 09/08/1993 
rla I 09/08/1993 
rla I 09108/1993 
rla I 09/08/1993 
rla I 09/08/1993 
rla I 09/08/1993 
rla I 09/08/1993 
rla I 09/08/1993 
rla I 09/08/1993 
rla I 09/08/1993 
rla I 09/08/1993 
rla I 09/08/1993 

Method 
Nutber 

s . 8240 
s . 8240 
s . 8240 
s . 8240 
s . 8240 
s . 8240 
s . 8240 
s • 8240 
s • 8240 
s . 8240 
s • 8240 
s • 8240 

Indianapolis Division 
6964 Hillsdale Ct. 
Indianapolis, IN 46250 

Tel: (317.) 842-4261 
Fax: (317) 842-4286 

Method 
_fg.!,_ 

<1.0 
<10. 
<1.0 
<1.0 
<1.0 
<10. 
<1.0 
X RECOVERY 
1 



. ' . 

NET 

Mr. Rick Miller 
R.E. BLATTERT 
5214 s. East Street 
Suite 1 
Indianapolis, IN 46227 

Sample Description: M\l-5S 

NATIONAL 
ENVIRONMENTAL 

® TESTING, INC. 

ANALYTICAL REPORT 

11/16/1993 

Sample No.: 73684 
Job No.: 93.02673 
P.O. NO.: 1479-1408 
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Job Description: Semi-annual monitoring 

Date Taken: 08/2611993 Date Received: 08/2711993 

Analyst/ 
Parameter Result Units Date of Analysis 

Chloride 40. mg/L sld 1 09/08/1993 
coo 66. mg/L lsb 1 09/08/1993 
Conductivity 890. umos/cm sld 1 09/08/1993 
Nitrogen, Ammonia 1.9 mg/L grf I 09/10/1993 
pH 6.51 units min 1 08/27/1993 
Phenol <0.005 mg/L grf 1 09/07/1993 
Boron, diss. (ICP) 0.81 b mg/L fjr I 11/09/1993 
Sodium, diss. (lCP) 28. mg/L fjr I 11/09/1993 

Revised results for metals. 

Method 

~ 

S-9252 
E-410.4M 
E-120.1 
E-350.3 
s-9040 
S-9065 
s-6010 
S-6010 

Indianapolis Division 
6964 Hillsdale Ct. 
Indianapolis, IN 46250 

Tel: (317) 842-4261 
Fax:· (317) 842-4286 

Method 
_f9_L 

<2. 
<10. 
<5. 
<0.10 
NA 
<0.005 
<0.010 
<1.0 
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Job Description: Semi·ann.J&l monitoring 

Date Taken: 08/26/1993 

Parameter 

VOLATILE ANALYSIS • AQUEOUS 
Dilution 
Benzene 
2·Butanone CMEK) 
1,1-Dichloroethane 
1,1·Dichloroethene 
Ethyl benzene 
Methylene chloride 
Toluene 
SURROGATE COMPOUNDS 
1,2·Dichloroethane-d4 
Toluene·d8 
4·Bromofluorobenzene 

Date Received: 08/27/1993 

<1.0 
<10. 
<1.0 
<1.0 
<1.0 
<10. 
<1.0 
X RECOVERY 
99 
101 
102 

Units 

ug/L 
ug/L 
ug/L 
ugiL 
ugiL 
ugiL 
ugiL 
LIMITS 
76·114 
88·110 
86·115 

Analyst/ 
Date of Analysis 

rla I 09/07/1993 
rla I 09/07/1993 
rla 1 09/07/1993 
rla I 09107/1993 
rla 1 09107/1993 
rla 1 09107/1993 
rla 1 0910711993 
rla I 09107/1993 
rla I 09/0711993 
rla I 09/07/1993 
rla I 09107/1993 
rla I 09/07/1993 

Method 
NU!ber 

s . 8240 
s . 8240 
s . 8240 
s . 8240 
s . 8240 
s • 8240 
s • 8240 
s . 8240 
s . 8240 
s • 8240 
s . 8240 
s . 8240 

Indianapolis Division 
6964 Hillsdale Ct. 
Indianapolis, IN 46250 

Tel: (317) 842-4261 
Fax: (317) 842-4286 

Method 

...f2.L 

<1.0 
<10. 
<1.0 
<1.0 
<1.0 
<10. 
<1.0 
X RECOVERY 
1 
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Mr. Rfck Miller 
R.E. BLATTERT 
5214 s. East Street 
Suite 1 
Indianapolis, IN 46227 

Sample Description: Mll·5D 

NATIONAL 
ENVIRONMENTAL 

® TESTING, INC. 

ANALYTICAL REPORT 

11/16/1993 

Sample No.: 73685 
Job No.: 93.02673 
P.O. NO.: 1479·1408 

~age 19 

Job Description: Semi-annual monitoring 

Date Taken: 08/26/1993 Date Received: 08/27/1993 

Analyst/ 
Parameter Result Units Date of Analysis 

Chloride 46. mg/L sld I 09108/1993 
coo 35. mgll lsb I 0910811993 
Conductivity m. umos/cm sld 1 09108/1993 
Nitrogen, Ammonia 0.46 mgiL grf I 0911011993 
pH 7.20 units min I 08/2711993 
Phenol <0.0050 mgll lsb 1 09/1311993 
Boron, diss. (ICP) 0.59 b mg/L fjr I 11/09/1993 
Sodium, diss. (ICP) 27. mg/L fjr 1 11/09/1993 

Revised results for metals. 

Method 

~ 

S·9252 
E·410.4M 
E·120.1 
E-350.3 
S·9040 
S-9065 
S·6010 
S-6010 

Indianapolis Division 
6964 Hillsdale Ct. 
Indianapolis, IN 46250 

Tel: (317) 842-4261 
Fax: (317) 842-4286 

Method 
...f9L 

<2. 
<10. 
<5. 
<0.10 
NA 
<0.005 
<0.010 
<1.0 
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Mr. Rick Miller 
R.E. BLATTERT 
5214 s. East Street 
Suite 1 
Indianapolis, IN 46227 

S~le Description: MW·5D 

NATIONAL 
ENVIRONMENTAL 

®TESTING, INC . 

ANALYTICAL REPORT 

11/16/1993 

S~le No.: 73685 
Job No.: 93.02673 
P.O. NO.: 1479·1408 
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Job Description: semi-annual monitoring 

Date Taken: 08/26/1993 

Parameter 

VOLATILE ANALYSIS • AQUEOUS 
Dilution 
Benzene 
2·Butanone (MEK) 
1,1-Dichloroethane 
1,1-Dichloroethene 
Ethyl benzene 
Methylene chloride 
Toluene 
SURROGATE COMPOUNDS 
1,2·Dichloroethane·d4 
Toluene-dB 
4-Bromofluorobenzene 

Date Received: 08/27/1993 

Result 

<1.0 
<10. 
<1.0 
<1.0 
<1.0 
<10. 
<1.0 
X RECOVERY 
100 
98 
99 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
LIMITS 
76-114 
88·110 
86·115 

Analyst/ 
Date of Analysis 

rla I 09/07/1993 
rla 1 09/07/1993 
rla 1 09/07/1993 
ria I 09/07/1993 
ria I 09/07/1993 
rla 1 09!07!1993 
rla I 09/07/1993 
rla I 09/07/1993 
rla I 09/07/1993 
rla 1 09!07!1993 
rla 1 09/07/1993 
rla I 09/07/1993 

Method 
Nl.llber 

s - 8240 
s - 8240 
s - 8240 
s - 8240 
s - 8240 
s . 8240 
s . 8240 
s • 8240 
s • 8240 
s . 8240 
s • 8240 
s • 8240 

Indianapolis Division 
6964 Hillsdale Ct. 
Indianapolis, IN 46250 

Tel: (317) 842-4261 
Fax: (317) 842-4286 

Method 

...f2.L 

<1.0 
<10. 
<1.0 
<1.0 
<1.0 
<10. 
<1.0 
X RECOVERY 
1 
1 
1 
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Mr. Rick Miller 
R.E. BLATTERT 
5214 S. East Street 
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Indianapolis, IN 46227 

SB1!1=1le Description: DUP. 

NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

ANALYTICAL REPORT 

11/16/1993 

SB1!1=1le No.: 73686 
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P.O. NO.: 1479-1408 
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Job Description: Semf·amual monitoring 

Date Taken: 08/26/1993 Date Received: 08/27/1993 

Analyst/ 
Parameter Result Units Date of Analysis 

Chloride 930. mgll sld I 0910811993 
coo 360. mg/L lsb I 09/08/1993 
Conductivity 3950. umoslcm sld 1 09/0811993 
Fluoride 0.07 mgll grf I 0910911993 
Nitrogen, Ammonia 15. mgiL grf I 0911011993 
Nitrogen, Nitrate 0.58 mg/L mag I 08/2711993 
pH 6.34 units min I 08/2711993 
Phenol 0.016 mg/L lsb 1 09/1511993 
Solids, Dissolved 3400. mg/L sld 1 09/02/1993 
Sulfate <5.0 mgll lsb 1 0911311993 
Arsenic, diss. (GFAA) 0.007 mgiL grf I 0911111993 
Barium, diss. CICP) 0.73 mg/L fjr 1 11/09/1993 
Boron, diss. (lCP) 0.76 b mgll fjr 1 11/0911993 
Cadmium, diss. (ICP) <0.0050 mgll fjr I 1110911993 
Chromium, diss. CICP) <0.010 mgll fjr I 11/0911993 
Copper, diss. (ICP) 0.04 b mgll fjr I 1110911993 
Iron, diss. (ICP) 0.09 mgll fjr 1 1110911993 
Lead, diss. (GFAA) <0.005 mgll bga I 11/1211993 
Manganese, diss. CJCP) 0.03 mgll fjr 1 1110911993 
Mercury, diss. (CVAA) <0.0005 mgll grf I 09!0811993 
Selenium, diss. CGFAA) <0.005 mgll bga 1 09/1011993 
Silver, diss. CICP) <0.010 mgll fjr I 11/0911993 
Sodium, diss. (ICP) 150. mgiL fjr 1 11/09/1993 
Zinc, diss. CICP) 0.07 mg/L fjr I 11/09/1993 

Revised results for metals. 

Method 
Nl..llber 

S-9252 
E·410.4M 
E·120.1 
E·340.2 
E·350.3 
E·353.3M 
S-9040 
S-9065 
E·160.1 
S·9038 
S·7060 
S·6010 
S·6010 
S-6010 
5·6010 
S-6010 
S-6010 
S-7421 
S-6010 
S-7470 
s-n4o 
S-6010 
S·6010 
S·6010 

Indianapolis Division 
6964 Hillsdale Ct. 
Indianapolis, IN 46250 

Tel: (317) 842-4261 
Fax: (317) 842-4286 

Method 

...f.9.L 

<2. 
<10. 
<5. 
<0.05 
<0.10 
<0.10 
NA 
<0.005 
<10. 
<5. 
<0.005 
<0.020 
<0.010 
<0.005 
<0.010 
<0.010 
<0.020 
<0.005 
<0.010 
<0.0005 
<0.0050 
<0.010 
<1.0 
<0.020 
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Job Description: Semi-annual monitoring 

Date Taken: 08/26/1993 

Parameter 

VOLATILE ANALYSIS • AQUEOUS 
Dilution 
Acetone 
Acrolein 
Acrylonitrile 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
2-Chloroethyl vinyl ether 
Chloroform 
Chloromethane 
Dibromomethane 
Dibromoc:hloromethane 
1,2-Dibromo-3-chloropropane 
1,2-Dibromoethane (EDB) 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
1,2-0ichloropropane 
cis·1,3·Dichloropropene 
trans-1,3-Dichloropropene 
Ethyl Acetate 

Date Received: 08/27/1993 

Result 

<20. 
<SO. 
<SO. 
490 
<1.0 
<1.0 
<5.0 
<10. 
<1.0 
<1.0 
<1.0 
560 
NO 
<1.0 
<10. 
<10. 
<1.0 
<10. 
<1.0 
<1.0 
<1.0 
<1.0 
<10. 
<1.0 
<1.0 
<1.0 
55. 
<1.0 
<1.0 
<1.0 
<1.0 
<10. 
<1.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Analyst/ 
Date of Analysis 

rta I 0910811993 
rta I 09/08/1993 
rla I 0910811993 
rta I 09/08/1993 
rla I 09/08/1993 
rta I 09/08/1993 
rla I 09/08/1993 
rta I 0910811993 
rla I 09/0811993 
rla I 0910811993 
rla I 09/0811993 
rla I 09108!1993 
rla I 09/08/1993 
rla I 09/0811993 
rla I 09/08/1993 
rla I 09/0811993 
rla I 0910811993 
rla I 09/08/1993 
rla I 0910811993 
rla I 09/0811993 
rla I 09108/1993 
rla I 09/0811993 
rla I 09/08/1993 
rla I 0910811993 
rla I 09108/1993 
rla I 0910811993 
rla I 0910811993 
rla I 09/0811993 
rla I 09/08/1993 
rla I 09/0811993 
rla I 0910811993 
rla I 09!0811993 
rla I 0910811993 
rla I 09/08/1993 

Method 
Nunber 

s - 8240 
s . 8240 
s . 8240 
s . 8240 
s - 8240 
s - 8240 
s - 8240 
s - 8240 
s - 8240 
s - 8240 
s - 8240 
s - 8240 
s - 8240 
s - 8240 
s - 8240 
s - 8240 
s - 8240 
s - 8240 
s - 8240 
s - 8240 
s - 8240 
s - 8240 
s - 8240 
s - 8240 
s - 8240 
s - 8240 
s - 8240 
s - 8240 
s - 8240 
s - 8240 
s - 8240 
s - 8240 
s - 8240 
s - 8240 

Indianapolis Division 
6964 Hillsdale Ct. 
Indianapolis, IN 46250 

Tel: (317) 842-4261 
Fax: (317) 842-4286 

Method 
...£Q.L 

<20. 
<SO. 
<SO. 
<1.0 
<1.0 
<1.0 
<5.0 
<10. 
<1.0 
<1.0 
<1.0 
<10. 
NO 
<1.0 
<10. 
<10. 
<1.0 
<10. 
<1.0 
<1.0 
<1.0 
<1.0 
<10. 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<10. 
<1.0 
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Job Description: Semi·amual monitoring 

Date Taken: 08/26/1993 

Parameter 

VOLATILE ANALYSIS • AQUEOUS 
Ethyl methacrylate 
2·Hexanone 
Methyl·tert·butyl·ether CMTBE 
lodcmethane 
Methylene chloride 
Paraldehyde 
4·Methyl·2·pentanone (MIBK) 
Styrene 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Tetrahydrofuran 
Toluene 
Trichlorotrifluoroethane 
1,2,3-Trichloropropane 
1,1,1·Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
Vinyl acetate 
Vinyl chloride 
Xylenes 
SURROGATE COMPOUNDS 
1,2·Dichloroethane·d4 
Toluene· dB 
4·Bromofluorobenzene 

Date Received: 0812711993 

Result 

<10. 
24. 
<10. 
<10. 
10. 
<10. 
<10. 
<1.0 
<1.0 
<1.0 
6500 
1.8 
<10. 
<10. 
<1.0 
<1.0 
<1.0 
<1.0 
<10. 
<5. 
<1.0 
X RECOVERY 
99 
99 
100 

ugiL 
ugiL 
ug/L 
ugiL 
ugiL 
ugiL 
ugiL 
ugiL 
ugiL 
ugiL 
ugll 
ugiL 
ugiL 
ugiL 
ugiL 
ugll 
ugll 
ugiL 
ugiL 
ugiL 
ugiL 
LIMITS 
76·114 
88·110 
86·115 

Analyst/ 
Date of AnalYsis 

rla I 0910811993 
rla I 0910811993 
rla I 0910811993 
rla I 0910811993 
rla I 0910811993 
rla I 0910811993 
rla I 09108/1993 
rla I 0910811993 
rla I 09108/1993 
rla I 0910811993 
rla I 0910811993 
rla I 0910811993 
rla I 0910811993 
rla I 0910811993 
rla I 0910811993 
rla I 0910811993 
rla I 0910811993 
rla I 0910811993 
rla I 0910811993 
rla I 0910811993 
rla I 0910811993 
rla I 0910811993 
rla I 0910811993 
rla I 0910811993 
rla I 0910811993 

Method 
Nl.llber 

s . 8240 
s . 8240 
s . 8240 
s . 8240 
s . 8240 
s . 8240 
s . 8240 
s . 8240 
s . 8240 
s . 8240 
s • 8240 
s . 8240 
s . 8240 
s . 8240 
s . 8240 
s . 8240 
s . 8240 
s . 8240 
s . 8240 
s . 8240 
s . 8240 
s . 8240 
s . 8240 
s . 8240 
s . 8240 

Indianapolis Division 
6964 Hillsdale Ct. 
Indianapolis, IN 46250 

Tel: (317) 842-4261 
Fax: (317) 842-4286 

Method 

....e9L 

<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<1.0 
<1.0 
.<1.0 
<10. 
<1.0 
<10. 
<10. 
<1.0 
<1.0 
<1.0 
<1.0 
<10. 
<5. 
<1.0 
X RECOVERY 
1 
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Mr. Rick Miller 
R.E. BLATTERT 
5214 s. East Street 
Suite 1 
Indianapolis, IN 46227 

s~le Description: TRIP BLANK 

NATIONAL 
ENVIRONMENTAL 

® TESTING, INC . 

ANALYTICAL REPORT 

11/16/1993 

S~le No.: 73687 
Job No.: 93.02673 
P.O. NO.: 1479·1408 
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Job Description: Semi-annual monitoring 

Date Taken: Date Received: 08/27/1993 

Analyst/ 
Parameter Result Units Date of Analysis 

Chloride <2.0 mg/L sld I 09/08/1993 
coo <10. mg/L lsb I 09/08/1993 
Conductivity 8.60 umos/cm sld I 09/08/1993 
Fluoride <0.05 mg/L grf I 09/09/1993 
Nitrogen, Anmonia <0.10 mg/L. grf I 09110/1993 
Nitrogen, Nitrate <0.1 mg/L mag I 08127/1993 
pH 5.77 units min I 0812711993 
Phenol <0.0050 mg/L lsb I 09113/1993 
Solids, Dissolved 20. mg/L sld I 09102/1993 
Sulfate <5.0 mg/L lsb I 09/13/1993 
Arsenic, diss. (GFAA) <0.005 mg/L grf I 0911111993 
Barium, diss. (ICP) <0.020 mg/L fjr I 11109/1993 
Boron, diss. (ICP) 0.09 b mg/L fjr I 11109!1993 
Cadmium, diss. (ICP) <0.0050 mg/L fjr 1 11109/1993 
Chromium, diss. CICP) <0.010 mg/L fjr I 11/0911993 
Copper, diss. (ICP) <0.010 mg/L fjr I 1110911993 
Iron, diss. (ICP) 0.03 mgll fjr I 11109/1993 
Lead, diss. (GFAA) <0.005 mg/L bga I 1111211993 
Manganese, diss. (ICP) <0.010 mgiL fjr I 1110911993 
Mercury, diss. (CVAA> <0.0005 mg/L grf I 09108/1993 
Selenium, diss. (GFAA) <0.005 mg/L bga I 0911011993 
Silver, diss. (ICP) <0.010 mg/L fjr 1 11109/1993 
Sodium, diss. (ICP) <1.0 mg/L fjr I 11109/1993 
Zinc, diss. (ICP) <0.020 mg/L fjr I 11109/1993 

Revised results for metals. 

Method 
Nunber 

S·9252 
E·410.4M 
E·120.1 
E·340.2 
E·350.3 
E·353.3M 
S·9040 
S·9065 
E·160.1 
S·9038 
S·7060 
S·6010 
S·6010 
S·6010 
S·6010 
S·6010 
S·6010 
S·7421 
S·6010 
S·7470 
S·7740 
S·6010 
S·6010 
s-6010 

Indianapolis Division 
6964 Hillsdale Ct. 
Indianapolis, IN 46250 

Tel: (317) 842·4261 
Fax: (317) 842·4286 

Method 
..£gL 

<2. 
<10. 
<5. 
<0.05 
<0.10 
<0.10 
NA 
<0.005 
<10. 
<5. 
<0.005 
<0.020 
<0.010 
<0.005 
<0.010 
<0.010 
<0.020 
<0.005 
<0.010 
<0.0005 
<0.0050 
<0.010 
<1.0 
<0.020 
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Mr. Rick Miller 
R.E. BLATTERT 
5214 s. East Street 
Suite 1 
Indianapolis, IN 46227 

Sample Description: TRIP BLANK 

NATIONAL 
ENVIRONMENTAL 

®TESTING, INC. 

ANALYTICAL REPORT 

11!16/1993 

Sample No.: 73687 
Job No.: 93.02673 
P.O. NO.: 1479·1408 
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Job Description: semi-annual monitoring 

Date Taken: 

Parameter 

VOLATILE ANALYSIS • AQUEOUS 
Dilution 
Acetone 
Acrolein 
Acrylonitrile 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
2-Chloroethyl vinyl ether 
Chloroform 
Chloromethane 
Dibromomethane 
Dibromochloromethane 
Dichlorodifluoremethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethyl benzene 
Ethyl methacrylate 
2-Hexanone 
lodomethane 
Methylene chloride 
4-Methyl-2-pentanone (MIBK) 
Styrene 
1,1,2,2-Tetrachloroethane 

Date Received: 08/27/1993 

Result 

<20. 
<50. 
<50. 
<1.0 
<1.0 
<1.0 
<5.0 
<10. 
<1.0 
<1.0 
<1.0 
<10. 
ND 
<1.0 
<10. 
<10. 
<1.0 
<10. 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<10. 
<10. 
<10. 
<10. 
<10. 
<1.0 
<1.0 

ug/L 
ug/L 
Ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
Ug/L 
ug/L 
Ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
Ug/L 
ug/L 
ug/L 
ug/L 
Ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
Ug/L 
ug/L 
Ug/L 

Analyst/ 
Date of Analysis 

rla 1 09/07/1993 
rla I 09/07/1993 
rla I 09/07/1993 
rla 1 09/07/1993 
rla I 09/07/1993 
rla I 09/07/1993 
rla I 09/07/1993 
rla 1 09/07/1993 
rla 1 09/07/1993 
rla I 09/07/1993 
rla 1 09/07/1993 
rla 1 09/07/1993 
rla 1 09/07/1993 
rla I 09/07/1993 
rla I 09/07/1993 
rla I 09/07/1993 
rla 1 09/07/1993 
rla 1 09/07/1993 
rla I 09/07/1993 
rla 1 09/07/1993 
rla 1 09/07/1993 
rla 1 09/07/1993 
rla 1 09/07/1993 
rla 1 09/07/1993 
rla 1 09/07/1993 
rla I 09/07/1993 
rla I 09/07/1993 
rla I 09/07/1993 
rla 1 09/07/1993 
rla 1 09/07/1993 
rla I 09/07/1993 
rla 1 09!07!1993 
rla I 09/07/1993 
rla 1 09!07!1993 

Method 
Nunber 

s • 8240 
s - 8240 
s • 8240 
s • 8240 
s • 8240 
s • 8240 
s . 8240 
s • 8240 
s • 8240 
s • 8240 
s - 8240 
s - 8240 
s - 8240 
s - 8240 
s • 8240 
s • 8240 
s • 8240 
s 8240 
s • 8240 
s - 8240 
s - 8240 
s - 8240 
s - 8240 
s - 8240 
s - 8240 
s - 8240 
s • 8240 
s 8240 
s . 8240 
s • 8240 
s - .8240 
s • 8240 
s . 8240 
s . 8240 

Indianapolis Division 
6964 Hillsdale Ct. 
Indianapolis, IN 46250 

Tel: (317) 842-4261 
Fax: (317) 842-4286 

Method 

..£2.L 

<20. 
<50. 
<50. 
<1.0 
<1.0 
<1.0 
<5.0 
<10. 
<1.0 
<1.0 
<1.0 
<10. 
ND 
<1.0 
<10. 
<10. 
<1.0 
<10. 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<10. 
<10. 
<10. 
<10. 
<10. 
<1.0 
<1.0 
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Mr. Rick Miller 
R.E. BLATTERT 
5214 S. East Street 
Suite 1 
lndianapol is, IN 46227 

Stlq)le Description: TRIP BLANK 

NATIONAL 
ENVIRONMENTAL 

®TESTING, INC. 

ANALYTICAL REPORT 

11/16!1993 

Stlq)le No.: 73687 
Job No.: 93.02673 
P.O. NO.: 1479·1408 

Page 26 

Job Description: Semi-annual monitoring 

Date Taken: Date Received: 08/27/1993 

Analyst/ 
Parameter Result Units Date of Analysis 

VOLATILE ANALYSIS • AQUECXJS 
Toluene <1.0 ugiL rla I 0910711993 
1,2,3-Trichloropropane <10. ug/L rla I 09!0711993 
1,1,1-Trichloroethane <1.0 ugiL rla I 09/07/1993 
1,1,2·Trichloroethane <1.0 ugiL rla 1 09/07/1993 
Trichloroethene <1.0 ugiL rla I 09/07/1993 
Trichlorofluoromethane <1.0 ugiL rla I 09107/1993 
Vinyl acetate <10. ugiL rla I 09/07/1993 
Vinyl chloride <5. ugiL rla I 09/07/1993 
Xylenes <1.0 ugiL rla I 09/07/1993 
SURROGATE COMPOUNDS X RECOVERY LIMITS rla I 09/0711993 
1,2·Dichloroethane·d4 103 76·114 rla I 0910711993 
Toluene·d8 101 88·110 rla I 09107!1993 
4-Bromofluorobenzene 97 86·115 rla I 09/07/1993 

Method 
Nunber 

s . 8240 
s . 8240 
s . 8240 
s . 8240 
s . 8240 
s • 8240 
s • 8240 
s . 8240 
s • 8240 
s • 8240 
s • 8240 
s • 8240 
s • 8240 

Indianapolis Division 
6964 Hillsdale Ct 
Indianapolis, IN 46250 

Tel: (317) 842-4261 
Fax: (317) 842-4286 

Method 
_f91_ 

<1.0 
<10. 
<1.0 
<1.0 
<1.0 
<1 .o 
<10. 
<5. 
<1.0 
X RECOVERY 
1 
1 



NATIONAL 
ENVIRONMENTAL 

® TESTING, INC. 

PROJECT NARRATIVE 

JOB NUMBER: 93.02673 

Indianapolis Division 
6964 Hillsdale Ct. 
Indianapolis, IN 46250 

Tel: (317) 842-4261 
Fax: (317) 842-4286 

All samples in this job were reanalyzed for metals content due 
to the possibility of contamination in the original analysis. 
The attached report dated 11/16/1993 is revised to reflect the 
reanalysis of samples for metals. The Method Blank prepared 
with the samples on 11/05/1993 for ICP analysis was found to 
contain 0.02 mg/L Boron and 0.02 mg/L Copper. The analytical 
results have been flagged appropriately. Subsequently we have 
implemented a more thorough procedure for cleaning glassware to 
be used for metals analysis and some older glassware has been 
replaced.bd11/16/1993 
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Indianapolis Division 
6964 Hillsdale Ct. 
Indianapolis, IN 46250 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC . Tel: (317) 842-4261 

Fax: (317) 842-4286 

< 

mg/L 

ug/L 

mg/lcg 

ug/lcg 

POL 

a 

b 

d1 

d2 

e 

f 

g 

h 

lc 

m 

0 

q 

r 

s 

u 

TCLP 

ICP 

GFAA 

Dry ~eight 

KEY TO ABBREVIATIONS 

Less than; when appearing in the results column indicates the analyte was not detected 
at or above the reported value. 

Concentration in units of milligrams of analyte per Liter of sample. Measurement used 
for aqueous samples. Can also be expressed as parts per million <ppm). 

Concentration in units of micrograms of analyte per Liter of sample. Measurement used 
for aqueous samples. Can also be expressed as parts per billion (ppb). 

Concentration in units of milligrams of analyte per lcilogram of sample. Measurement 
used for non-aqueous samples. Can also be expressed as parts per mill ion (ppm). 

Concentration in units of micrograms of analyte per lcilogram of sample. Measurement 
used for non-aqueous samples. Can also be expressed as parts per billion (ppb). 

Practical ouantitation Limit; the lowest level that can be reliably achieved 
within specified limits of precision and accuracy under routine conditions. 

Indicates the sample concentration was quantitated using a diesel fuel standard. 

Indicates the analyte of interest was also found in the method blanlc. 

Indicates the sa111Jle was diluted due to high analyte concentration. 

Indicates the sample was diluted due to matrix interference and that the POL may be elevated. 

Indicates the reported concentration is estimated. 

Indicates the sample concentration was quantitated using a fuel oil standard. 

Indicates the sample concentration was quantitated using a gasoline standard. 

Indicates the sample was analyzed past holding time. 

Indicates the reported concentration is below the POL. 

Indicates the sample concentration was quantitated using a lcerosene standard. 

Indicates the sample concentration was quantitated using a mineral spirits standard. 

Indicates the sample concentration was quantitated using a motor oil standard. 

Indicates the sample concentration was quantitated using a standard provided~y the client. 

Indicates the sa111Jle was received past holding time. 

Indicates the sample concentration was quantitated using a stoddard solvent standard. 

Indicates the sample was received improperly pr.eserved and/or contained. 

Indicates the Toxicity Characteristic Leaching Procedure was performed for this analysis. 

Indicates the analysis was performed using Inductively Coupled Plasma Spectroscopy. 

Indicates the analysis was performed using Graphite Furnace Atomic Absorption Spectroscopy. 

Percent; To convert ppm to X, divide the result by 10,000. 
To convert X to ppm, multiply the result by 10,000. 

~hen indicated, the results are reported on a dry weight basis. The contribution of the 
moisture content in the sample is subtracted when calculating the concentration of the analyte. 
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NATIONAL 
ENVIRONMENTAL 

®TESTING, INC. 

ANALYTICAL REPORT 

Indianapolis Division 
6964 Hillsdale Ct. 
Indianapolis, IN 46250 

Tel: (317) 842-4261 
b . Fax: (317) 842-4286 

'T/2c€ 

Mr. Rick Miller/
R.E. BLATTERT 02/16/1994 
5214 S. East Street 
Suite 1 NET Job Number: 94.00237 
Indianapolis, IN 46227 

Enclosed are the Analytical Results for the following samples 
submitted to NET, Inc. Indianapolis Division for analysis: 

Project Description: Griffith Landfill 

Sample 
Number 

80421 
80422 
80423. 
80424 -
80425 
80426 
80427' 
80428 
80429 
80430 
80431 
80432 

Sample Description 

MW-1 DEEP 
MW~1 SHALLOW 
MW-2 DEEP . 
MW-2 SHALLOW 
MW-3 DEEP 
MW-3 SHALLOW 
MW-4 DEEP 
MW-4 SHALLOW 
MW-5.DEEP 
MW-5 -SHALLOW 
DUPLICATE 
TRIP BLANK ; .. :· 

Date· 
Taken 

01/31/1994 
01/31/1994 
01/31/1994 
01/31/1994 -
01/31/1994 
01/31/1994 
01/31/1994-
01/31/1994 
01/31/1994 
01/31/1994 
01/31/1994 

.Date 
Received 

02/01/1994 
02/01/1994 
02/01/1994 
02/01/1994 
02/01/1994 
02/01/1994 
02/01/1994 
02/01/1994 
02/01/1994 
02/01/1994 
02/01/1994 
02/01/1994 

Sample analysis in support of the project referenced above has been 
completed and results are presented on the following pages. Please 
refer to · the·-. enclosed "Key to Abbreviations" . for definition of 
terms. Should_you have questionsregarding procedures .or results, 
please- do not. hesitate to call.,.·· NET has been pleased· to provide· 
these analytical services for you~. .. . ·- · 

· ... ~. . .. -~ . ~ '.... ..;::_:.~·;'j<;_:,·-~:.-·::-.~:· ... ·, ... _:~.-. -~-; ~: .-· :.:··. 

. .·. :" 

.· ... -.. 

.---:· ·.·· 
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NATIONAL 
ENVIRONMENTAL 

® TESTING, INC. 

KEY TO ABBREVIATIONS 

Indianapolis Division 
6964 Hillsdale Ct. 
Indianapolis, IN 46250 

Tel: (3 1 7) 842-4261 
Fax: (317) 842-4286 

Less than; when appearing in the results column indicates the analyte was not detected 
at or above the reported value. 

Concentration in units of milligrams of ~nal yte per Liter of sa~le. Measurement used 
for aqueous samples. Can also be expressed as parts per million (ppm). 

Concentration in units of micrograms of analyte per Liter of sample. Measurement used 
for aqueous samples. Can also be expressed as parts per billion (ppb). 

·Concentration in units of milligrams of analyte per kilogram of sa~le. Measurement 
used for non-aqueous samples. Can also be expressed as parts per million (ppm). 

Concentration in units of micrograms of analyte per kilogram of sa~le. Measurement 
used for non- aqueous samples. Can also be expressed as parts per billion (ppb) •· · 

Practical Cuantitation Limit; the lowe~t level that can be reliably achieved 
within specified limits of precision and accuracy under routine conditions. 

Indicates the sample concentration was quantitated using a diesel fuel standard. 

. Indicates the analyte of interest was also found in the method blank. 

Indicates the sample was diluted due to high analyte concentration. 

Indicates the sample was diluted due to matrix interference and that the PQL may be elevated. 

· Indicates the reported concentration is estimated. 

Indicates the sample concentration was quantitated using a fuel oil standard~ 

Indicates the sample concentration was quantitated using a gasoline standard. 

Indicates the sample was analyzed past holding time. 
. . . 

Indicates the reportCd concentration is below the PCL. 

Indicates the sample concentration was quantitated using a kerosene standard. 

Indicates the sample concentration was quantitated using a mineral spirits standard •. 

Indicates the sample concentration was quantitated using a motor oil standard. 

Indicates the sample concentration was quantitated using a standard provided by the client. 

Indicates the sample was received past holding time. 

Indicates the sample concentration was quantitated using a stoddard solvent standard. 

Indicates ·the sample_ was recei_ved improperly preserved and/or contained. 

Indicates the Toxicity Characteristic Leaching Procedure was perfo~ for this analysis. 

... · __ ;·- .. , - ·indicates the _analysis was performed u~ing Inductive! y Coupled Plasma Spectr~scopy._ ,, .· 

··- GFAA_--:\ ,~::: · . Indicates th~ ·amilysis was performed using G~aphite:~urnace Atanic Absorp~io~ S~ctr~~-copy. -

<(:·~:-_:/:(;<~L_-j);.\i· -">·P~r~en~·:;':-;:To ~ori~;rt ppm to x,· divid~ the_resultby 10,000~·-· ·· . :::··;- _...... . .. 

. . c·:Z'. ;,·J;;~;;&:;;~ ;"~~; .. i'~·.f;,~; ;:~:~u·~f:C:~·~n~:·~:·:;: ~:. ::: :~· Th. ;ontd OOt ion of tho 
- . '., - " ·._ moisture content in _the sample is subtracted when calculating. the" concentration of the arialyte •. . . ·_-_-: :·;.:=.- :.··· ;_ .:··.: --:~ . .•· . . - . : . . 

~··~· ,• '.• ., •' • ' ~ • • ••• • • • ~-w -··:,, • • •' • • :. ::; ::._< 
·v' ~-· ·':- ~-:~:<:(~~~/;·~;~~.:t/.;-::; . ."•~.\;::::•·"-b <:~_:;~:-~-\/~=-~~;·:~-~:·:~::~'-.-:-::;~:; .~ _:;.-. •·; :·w·~ • 

,:-:· 



r~ - ~~ NATIONAL I =i ENVIRONMENTAL 

Indianapolis Division 
6964 Hillsdale Ct. 
Indianapolis, IN 46250 

® TESTING, INC. Tel: (317)842-4261 
Fax: (317) 842-4286 

PROJECT NARRATIVE 

JOB NUMBER:94.00237 

GFAA Se MS/MSD, for this di~estion batch, produced low % 
recoveries possibly due to matr1x interference. Spl #80421 was 
diluted to 10x to produce acceptable recoveries. 

The method blank associated with these samples was found to 
contain Boron, and Iron. Boron = 0.078 mg/L, Iron = o. 
034 mgjL. 

·-

·:: __ .:_.· 

. ·. . . ... .. : ~: .. 

::= .. -. . · 

.. ·· .. · ·.·· .. :_; . .- . 
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Mr. Rick Miller 
R.E. BLATTERT 
5214 s. East Street 
Suite 1 
Indianapolis, IN 46227 

NATIONAL 
ENVIRONMENTAL 

® TESTING, INC. 

ANALYTICAL REPORT 

02/16/1994 

Sample No.: 80421 
Job No.: 94.00237 
P .0. NO.: 1408 

Page 1 

Sample Description: MV·1 DEEP 
Job Description: Griffith Landfill 

Date Taken: 01/31/1994 Date Received: 02/01/1994 

Analyst/ 
Parameter Result Units Date of Analysis 

Chloride 56. mg/L ddm I 02/07/1994 
coo <10. mg/L ddm /. 02/09/1994' 
Conductivity 905 umos/cm sld I 02!14/1994 
Fluoride 0.34 mg/L ddm I 02/02/1994 
Nitrogen, Ammonia 3.8 mg/L ddm./ 02/04/1994 
Nitrogen, Nitrate 0.13 mg/L ddm l 02/02/1994 
pH 7.45 units sld I 02/01/1994 
Phenol <0.005 mg/L ddm ., 02/07/1994 
Solids, Dissolved 530 mg/L sld 1 02/07/1994 
Sulfate 96. mg/L ddm I 02/03/1994 
Arsenic, diss.· (GFAA) " .. <0.005 . ~/L· o- grf I .02!14/1994 
Bariun, diss. (ICP) 0.25 mg/L bga I 02/10/1994 
Boron, d_i ss. (ICP) 0.49 b mg/L bga 1 02/10/1994 
Cadniun, · diss. (ICP) . <0.005 mg/L bga I 02/10/1994 
Chromiun, diss. (ICP) <0.010 mg/L bga·/· 02/10/1994 
Copper, diss. (ICP) 0.02 mg/L bga/ 
Iron, diss. (ICP) 0.11 b mg/L bga ., 02/10/1994 
Lead, diss. (ICP) 0.08 mg/L bga I 02!10/1994 
Manganese, diss. (ICP) 0.01 mg/L bga I 02!10/1994 . 
Mercury, diss. (CVAA) <0.0005 mg/L grf I 02/15/1994 
Seleniun, diss. (GFAA) <0.050 d2 mg/L grf I 02/15/1994 
Silver, diss. (ICP) <0.010 mg/L bga /.02/10/1994 
Sodiun, diss. (ICP) 29. mg/L bga i 02/10/1994 
Zinc, diss. (ICP) 0.03 mg/L bga I 02/10/1994 · 

.. 
.. --

.. 
'··· .. 

. . , .. . -'. ·.·.: · .. - '· . 
.. . ··•· . . . ·., .: . .. ._ 

.. . . ··. .· ·.--·-···.-= .. :··· .. . ... -. '.·. · .. ·.- .. 
. .. ... 

-·. 

Method 

Indianapolis Division 
6964 Hillsdale Ct. 
Indianapolis~ IN 46250 

Tel: (317) 842-4261 
Fax: (317) 842-4286 

·. 

Method. 
Nunber. ..£.9L 

S·9252 <2. 
E·410.4H <10. 
E·120.1 <5. 
E·340.2 <0.05 
E·350.3 <0.10. 
E·353.~M <0.10 
S-9040 NA 
S·9065 <0.005 
E·160.1 <10. 
S·9038 <5. 
5·7060 .· <0.005 
S·6010 <0.020 
5·6010 <0.010 
S·6010 <0.005 
S·6010 <0.010. 
S·6010 <0.010 
s-6010 <0.020 
S·6010 <0.080. 
S·6010 <0.010 
S·7470 <0.0005 
S·7740 <0.0050 
S·6010 <0.010 
S·6010 <1.0 

·.·.· .. S·6010 <0.020 .· . 

:•.· 
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NATIONAL 
ENVIRONMENTAL 

® TESTING, INC . 

Indianapolis Division 
6964 Hillsdale Ct. 
Indianapolis, IN 46250 

Tel: (317) 842-4261 
Fax: (317) 842-4286 

Mr. Rick Miller 
R.E. BLATTERT 
S214 s. East Street 
Suite 1 
Indianapolis, IN 46227 

Sample Description: MU·1 DEEP 
Job Description: Griffith Landfill 

ANALYTICAL REPORT 

02/16/1994 

Sample No.: 80421 
Job No.: 94.00237 
P.O. NO.: 1408 

Page 2 

Date Taken: 01!3111994 Date Received: 02/01/1994 

Parameter 

VOLATILE ANALYSIS • AQUEOUS 
Dilution 
Acetone 
Acrolein 
Acrylonitrile 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2·Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
2·Chloroethyl vinyl ether 
Chloroform· 
Chlorooiethane 

_Dibromomethane 
Dibromochloromethane 
Dichlorodifluoromethane 

<20. 
<SO. 

·. <SO. 
<1.0 
<1.0 
<1.0 
<S.O 
<10. 
<1.0 
<1.0 
<1.0 
<10. 
NO 
<1.0 

. <10. 
<10. 
<1.0 
<10. 

1,1-Dichloroethane <1.0 
1,2-Dichloroethane <1.0 
1,1-Dichloroethene <1.0 
trans~1,2·Dichloroethene <1.0 

· cis-1,2-Dichloroethene <1.0 
cis·1,3·Dichloropropene <1.0 
trans~1,3-~ichloropropene <1.0 
Ethylbenz~ . <1.0 
Ethyl methacrylate · <10. 
2-Hexanone · ... <10. 

Analyst/ 
Date of Analysis 

Method 
Nll!ber . 

rla I 02/16/1994 s · 8240 
ug/L rla I 02/16/1994 S • 8240 
ug/L rla I 02/16/1994 S • 8240 
ug/L rla I 02!1611994 S • 8240 
ug/L rla l 02/16/1994 S • 8240 
ugiL rla I 02/16/1994 S • 8240 
ug/L rla I 02/16/1994 .· S • 8240 
ug/L rla I 0211611994 S • 8240 
ugiL rla I 0211611994 S • 8240. 
ugiL rlaJ 02!1611994 S • 8240 
ug/l rla· (. ~2i~6f1994 · - ··- ·- S - 8240. 
ugiL rla/ 02/1611994 s · 8240 
ug/L rla I 0211611994 . s ·. 8240 
ug/L rla I 0211611994 S • 8240 
ug/L . rla I 02/16!1994 S • 8240 
ug/L · rla I 02/16(1994 s 8240 
ug/L rla I 02/16/1994 S • 8240 
ug/L rla l 02/16/1994 S • 8240 
ug/l rla I 02/16/1994 S 8240 
ug/L rla I 0211611994 S 8240 
ug/L rl~ /.02116/1994 s · 8240 
ug/L rla I 02/16/1994 s • 8240 
ug/L rla I 02/16/1994 . S • 8240-
ug/L . rla I 02/16/1994 ,. S • 8240 
ug/L · ·. rla l 02/1611994 :·.·. s · 8240 
ugiL : rla To2/161i994 · ... ,_: s . 8240 

Method 
...£9L.. 

<20. 
<SO. 
<SO. 
<1.0 
<1.0 
<1.0 
<S.O 
<10. 
<1.0 
<1.0 
<1.0 
<10. 
NO 
<1.0 
<10. 
<10. 
<1.0 
<10. 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0. 
<1.0 
<10~ : 
<10. •:_'.:: .. ..... :~···~~l~.~ri!jj:~~~~~~~![;I;!~~: .... · .. lodomethane: · .. ·. <10. 

. L · .· _ Methylene chloride • .c, <10 •. · 
4-Methyl·Z;pentanone (MIBK) - <10. 

<10. ,' . 
<10.•:>': 
<10 •.. 

Styrene <1.0 <1.0. 
1,1,2,2~Tetrachloroethane .<1.0 _ .. ug/L, ><;::: ~l~,. h,p.2(1_6~~~~;'.·(,;,C;,s.;,: ~24~::£.i:-~ ,i_;; <1.0' 

--

.... ... 



t 

-j 

:1 
:l 

H :' 
d 

i 
i 

::! 
·,.: 

n. 

- . -

NET' 
. . . ~ . . ~ ·. . ' 

Mr. Riclt Miller 
R.E. BLATTERT 
5214 s. East Street 
Suite 1 
Indianapolis, IN 46227 

Sample Description: ~-1 DEEP 

NATIONAL 
ENVIRONMENTAL 

®TESTING, INC. 

ANALYTICAL REPORT 

02/16/1994 

Sample No.: 80421 
Job No.: 94.00237 
P.O. NO.: 1408 

Page 3 

Job Description: Griffith Landfill 

Date Taken: 01/31!1994 Date Received: 02/01/1994 

Analyst/ 
Parameter Result Units Date of Analysis. 

VOLATILE. ANALYSIS • AQUEOUS 
Toluene <1.0 ug/L rla I 02/16/1994 
1,2,3·Trichloropropane <10. ug/L rla I 02/16/1994 
1,1,1·Trichloroethane <1.0 ug/L rla I 02!16/1994 
1,1 ,2_·Trichloroethane <1.0 ug/L rla I 02/16/1994 
Trfchloroethene <1.0 Ug/L rla·/ 02/16/1994 
Trfchlorofluoromethane <1.0 ug/L rla I 02/16/1994 
VInyl acetate <10. ug/L rla I 02/16/1994 
Vinyl chloride <5. ug/L rla I 02!16/1994 
Xylenes <1.0 ug/L rla I 02/16/1994 
SURROGATE COMPOUNDS X RECOVERY LIMITS rla 1 02/16/1994 
1,2·Dichloroethane·d4 91 76·114 rla I 02/16/1994 
Toluene·d8 103 88·110 rla I 02/16/1994 
4·Bromofluorobenzene. 87 86·115 rla I 02/16/1994 

.... :·:_· ·· .. ;_; __ 

·.·• -· 

,,. __ , . 
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.:.-• -.. ___ ._,. -:--:.· . 

... 

Indianapolis Division 
6964 Hillsdale Ct. 
Indianapolis, IN 46250 

Tel: (317) 842-4261 
Fax: (317) 842-4286 

·-

Method Method 
NUTber ~ 

s . 8240 <1.0 
s . 8240 <10. 
s . 8240 <1.0 
s • 8240 .. <1.0 
s • 8240 <1.0 
s • 8240 <1.0 
s • 8240 <10. 
s • 8240 <5. 
s • 8240 <1.0 
s • 8240 X RECOVERY 
s . 8240 1 
s • 8240 
s . 8240 

._·., 

·.··,, ·-

::._·_---.:-.-·- : ;;. 
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Mr. Rick Miller 
R.E. BLATTERT 
5214 S. East Street 
Suite 1 
Indianapolis, IN 46227 

NATIONAL 
ENVIRONMENTAL 

® TESTING, INC. 

ANALYTICAL REPORT 

02/16/1994 

S~le No.: 80422 
Job No.: 94.00237 
P.O. NO,: 1408 

Page 4 

Sanple Description: M\1·1 SHALLO'tl 
Job Description: Griffith Landfill 

Date Taken: 01131/1994 Date Received: 0210111994 

Analyst/ 
Parameter Result Units Date of Analysis 

Chloride 46. mgiL ddn I 02107/1994 
COD 34. mg/L ddm I 0210911994 
Conductivity 915 umos/cm sld I 02/14/1994 
Fluoride o. 17 mgiL ddm I 02/02/1994 
Nitrogen, Ammonia 2.7 mgiL ddm I 0210411994 
Nitrogen, Nitrate 0.21 mgll ddm I 02102/1994 
pH 7.02 units sld I 02/01/1994 
Phenol <0.005 mg/L ddm I 0210711994 
Solids, Dissolved 580 mgiL sld I 0210711994 
Sulfate 110 mgll ddm I 0210311994 

-'7 Arsenic, diss. (GFAA) : <0.005 r·. ·, • . mg/L grf I 02/14/1994 · 
Barium, diss. (ICP) 0.12 mgiL bga I 02!1011994 
Boron, diss. (ICP) 0.33 b mg/L bga I 02/10/1994 
Cadmium, diss. (ICP) <0.005 mg/L bga I 02/10!1994 
Chromium, diss. (ICP) <0.010 mgiL bga I 02!1011994 
Copper, dlss. (ICP). 0.01 mg/L bga /,02/10/1994 
Iron~ diss._ (ICP) 0.15 b mgll bga I 02/1011994 
Lead, diss~ CICP) '<0.080 mgiL bga I 02110/1994 
Manganese, diss. (ICP) 0.23 mg/L bga I 02/10!1994 

-. Mercury~-· dfs·s. · cevAA> "• .. <O.ooo5·.· mg/L grf I 02/15/1994 
selenium, diss. CGFAA) <0.050 d2 mgiL grf I 02115/1994. 

·•_Silver~ diss. (ICP) <0.010 mgll bga I 02/10/1994 
Sodium, diss. CICP) _ 27. mg/L bga I 02/10/1994 

.. Zinc, diss• (ICP)· 0.04 mg/L bga I 02/10/1994 

.. 
. ·:·'· 

'·. 

; 

.... •. . ' :·. _,·, 

Method 
NUTber 

5·9252 

Indianapolis Division 
6964 Hillsdale Ct. 
Indianapolis, IN 46250 

Tel: (317) 842·4261 
Fax: (317) 842·4286 

·-

Method 
..£9L 

<2. 
E·410.4M <10. 
E·120.1 <5 •. 
E·340.2 <0.05 
E·350.3 <0.10 
E·353.3M <0. 10 
S·9040 NA 
S·9065 <0.005 
E·160.1 <10. 
S·9038 <5. 
s~7060 -·_. <0.005 •. . . :. ."· .. :-

S·6010 <0.020 
S·6010 <0.010 
S·6010 <0.005 
S-6010 <0.010 
S-6010 <0.010 
S·6010 <0.020 
S·6010 <0.080 
S·6010 <0.010 
S·7470 <0.0005 
S-7740 <0.0050 
S·6010 <0.010 
S·6010 <1.0 
S·6010 <0.020 

·_:, ': :~ ~ .. 
; "·:-: ··.·. ·:.,_..: . .. 

•" 

.... 
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NATIONAL 
ENVIRONMENTAL 

®TESTING, INC. 

Indianapolis Division 
6964 Hillsdale Ct. 
Indianapolis, IN 46250 

Tel: (317) 842-4261 
Fax: (317) 842-4286 

ANALYTICAL REPORT 

Hr. Rick Miller 
R.E. BLATTERT 
S214 s. East Street 
Suite 1 
Indianapolis, IN 46227 

Sample Description: ~-1 SHALLOW 
Job Description: Griffith Landfill 

Date Taken: 01!31/1994 Date Received: 0210111994 

Parameter 

VOLATILE ANALYSIS • AQUEC.US 
Dilution 
Acetone 
Acrolein 
Acrylonit':ile 
BenzerMt
Bromodichloromethane · 
Bromoform 
Bromomethane 
2-Butanone (HEK) 
Carbon disulfide 
Carbon tetrachloride 

____ Chlorobe!l~ene .- <'· 
Ch l oroethane . 
2-Chloroethyl vinyl ether 
Chloroforni - -
Chloromethane_ 
DibrOmomethane 
DibrOmochloromethane 
Di ch lorodi fluoromethane .--
1,1-Dichloroethane ·_ 
1,2-oichloroeth-ane · ·- · 
1, 1-Dichloroethene- · 
trans-1,2-Dichloroethene 
C:is-1 ,2-Dichloroethene -
cis~1,3-Dichloropropene 

tr11ns-_1 ,3-Dichloropropene 
Ethylbimzene~ ·.: . , 

Result 

<20. 
<SO. 
<SO. 
<1.0 
<1.0 
<1.0 
<S.O 
<10. 
<1.0 
<1.0 
<1 .0 
<10. 
NO 
<1.0 
<10. 
<10. 
<1.0 
<10. 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0, 

·-_-_. <1.0 _-- . 
<1.0; 

Ethyl methacrylate;~.' ., > <10.: . , ·.-
2-Hexanone :- : ·::-;· -, - -_<to. 

. lodomethane > ;::,. < .· , __ ·_- __ -.·: <10. 

ugiL 
ugiL
ugiL 
ugiL 
ugiL 
ugiL 
ugiL 
ugiL 
ugiL 
ugll 
ugiL ,_ 
ugiL 
ugll 
ugiL 
ugll 
ugiL 
ugiL 
ugiL 
ugiL 
ugiL 
ugiL 
ugiL 
ugll 
ugiL_ 
ugiL 

02!1611994 

Sample No.: 80422 
Job No.: 94.00237 
P .0. NO.: 1408 

Page S 

Analyst/ 
Date of Analysis 

rla I 0210111994 
rla I 0210111994 
rla I 0210111994 
rla I 0210111994 
rla / 02/0111994 
rla I 02!0111994 
rla I 0210111994 
rla I 0210111994 
rla I 0210111994 
rla I 0210111994 
rla 1 0210111994 

-- rla 1 02101!1994 
rla I 02!01!1994 · 
rla 1 0210111994 
rla I 02101/1994 

-- rla I 02/01/1994 
rla I 02/0111994 

·- rla I 02/01/1994 
rla /_02/01/1994 

Method 
Nurber 

s • 8240 
s . 8240 
s • 8240 . 
s • 8240 
s • 8240 
s • 8240 
s 8240 
s . 8240 
s . 8240 
s . 8240 
s . 8240 . 
s 8240 •· 
s . 8240 
s . 8240-
s . 8240 
s . 8240 
s . 8240 
s . 8240 
s . 8240 . 

rt& /ouou1994 · · s - 8240 -.-
· · rla I 02/01/1994 

rla I 0210111994 
rla I 02101/1994 
rla I 02/01!1994 
rla /02/011_1994 

s . 8240 
s . 8240 
s . 8240 
s . 8240 

.·_ s . 8240 
rla I 0210111994 - - . S • 824() .·-·-

Method 
..fQL 

<20. 
<SO. 
<SO. 
<1.0· 
<1.0 
<1.0 
<S.O 
<10. 
<1.0 
<1.0 

.. ·. <1.0: 

----

<10. 
NO 
<1.0 
<10. 
<10. 
<1.0 
<10. 
<1.0 
<LO 
<1.0 
<1.0' 
<1.0 

·.-

<1.0 _· 
<1.0 

-- rla / 02!0111994 s 8240 ·..:1.0 
; _· rla j o2i0111994> s 8240. ,- :· .• __ -<10. 
·.-. rla I 02/0111994 -. S 8240:: <tO>· 
. rla 1 02101/1994 ,_ . S - 8240~- · 

·-

~ .. . . .. Methylene chlori~ '~•':> ,,,, .,. <10. :·,_ .. ,. -- .-.--
4-Mettiyl ~2~penta~~· -(·M·laiC) ' <to~ 

-- ugiL 
ugiL
ugll 
ugll 
ugiL .. - -. rla I 02!01!1994. 

:·- rla 1 ouo111w4 -- -
.. rla / o'uot/1994:· 

~--~ :~~~_.;_,~'); \ :-~~:'·:. 
. . . . . .. , 

Styrene.- ' : :: .,. · <1.0· ,·_ -~ 

- ugiL _--
ugiL s . ~ 8240 ·,· 'i .· 

1,1,2,2·Tetrachloroethane <1.0 - ugiL , _rla 1 02!01!1994 ._ ·-~':~ 82.~~~}/;:i ,··,•,.<1 

.·; 

-· .. 

. ~. . . 
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Mr. Rick Miller 
R.E. BLATTERT 
5214 S. East Street 
Suite 1 
lndfanapol is, IN 46227 

NATIONAL 
ENVIRONMENTAL 

®TESTING, INC. 

ANALYTICAL REPORT 

02/16/1994 

S~le No.: 80422 
Job No.: 94.00237 
P .0. NO.: 1408 

Page 6 

Sa~Jl)le Description: MW -1 SHAL LO'tl 
Job Description: Griffith Landfill 

Date Taken: 01/31/1994 Date Received: .. 02/01/1994 

Analyst/ 
Parameter· Result Units Date of Anal~sis. 

VOLATILE ANALYSIS • AQUEOUS 
Toluene <1.0 ug/L rla I 02/01/1994 
1,2,3·Trichloropropane <10. ug/L rla I 02/01/1994 
1,1,1·Trichloroethane <1.0 ug/L rla I 02/01/1994 
1,1,2·Trichloroethane <1.0 ug/L rla/ 02/01/1994 
Trichloroethene .. <1.0 ug/L rla I 02/01}1994 
Trichlorofluoromethane <1.0 ug/L rla I 02/0111994 
Vinyl acetate <10. ug/L rla I 02/01!1994 
Vinyl chloride <5. ugiL rla I 02!01/1994 
Xylenes <1.0 ug/L rla l 0210111994 
SURROGATE COMPOUNDS X RECOVERY LIMITS rla I 02/01/1994 
1,2·Dichloroethane·d4 80 76·114 rla I 02/0111994 
Toluene:dS 101 88·110 rla I 02/0111994 
4·Bromofluorobenzene 89 86·115 rla I 0210111994 

.:: .. ·,:_ ... ; 
. : : .. ;'.· . ···.::·: 

·. :·;;_·._.:._·.· 

-:: - . . ~- .· :~- ' 

... '. 

Indianapolis Division 
6964 Hillsdale Ct. 
Indianapolis, IN 46250 

Tel: (317) 842-4261 
Fax: (317) 842-4286 

Method Method 
Nll!ber ~ 

s • 8240 <1.0 
s • 8240 <10. 
s . 8240 <1.0 
s • 8240 <1.0 
s ~ 8240 <1.0 
s • 8240 <1.0 
s • 8240 <10. 
s • 8240 <5. 
s • 8240 <1.0 
s • 8240 X RECOVERY 
s . 8240 1 
s • 8240 
s . 8240 

.::.: 

···'<.··· 
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Mr. Rick Miller 
R.E. BLATTERT 
5214 S. East Street· 
Suite 1 
Indianapolis, IN 46227 

Sample Description: M\1·2 DEEP 

NATIONAL 
ENVIRONMENTAL 

® TESTING, INC. 

ANALYTICAL REPORT 

02/16/1994 

Sample No.: 80423 
Job No.: 94.00237 
P.O. NO.: 1408 

Page 7 

Job Description: Griffith Landfill 

Date Taken: . 01/31/1994 .· Date Received:' 02/01/1994 

Analyst/ 
Parameter Resuit Units Date of Analysis 

Chlorfde 20. mg/l dd1l I 02/07/1994 
coo <10. mg/L ddm I 02/09/1994 
Conductivity 805 umos/cm sld /. 02/14/1994 
Nitrogen,. Ammonia 0.6 mg/l dd1l I 02/04/1994 
pH 7.56 units sld I 02/01/1994 
Phenol <0.005 mg/l ddn./ 02/07/1994 
Boron, diss. (ICP) 0.34 b mg/l bga I 02/10/1994 
Sodiun, diss. (ICP) 22. mg/l bga I 02/10/1994 

·.- ::· .. ·.· .. ·". 

Method 
NU!ber 

S·9252 

Indianapolis Division 
6964 Hillsdale Ct. 
Indianapolis, IN 46250 

Tel: (317) 842-4261 
Fax: (317) 842-4286 

·-

Method 
~. 

<2. 
E·410.4H <10. 
E·120.1 <5. 
E-350.3 <0.10 
S·9040 NA 
S·9065 <0.005 
S·6010 <0.010 
S·6010 <1.0 

···.;_: 
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Mr. Rick Miller 
R.E. BLATTERT 
5214 s. East Street 
Suite 1 
Indianapolis, IN 46227 

Sample Description: MW·2 DEEP 

NATIONAL 
ENVIRONMENTAL 

® TESTING, INC . 

ANALYTICAL REPORT 

02/16/1994 

Sarrple No.: 80423 
Job No.: 94.00237 
P.O. NO.: 1408 

Page 8 

Job Description: Griffith landfill 

Date Taken: 01/31/1994 

Parameter· 

VOLATILE ANALYSIS • AQUEOUS 
Dilution 
Benzene 
2·Butanone (MEK) 
1,1·Dichloroethane 
1, 1·Dichloroethene 
Ethyl benzene. 
Methylene chloride 
Toluene 
SURROGATE COMPOUNDS 
1,2·Dichloroethane·d4 .·· 
Toluene·d8 
4·Bromofluorobenzene 

. i· 

. . ; ~ . . . . 

.· .. ··. ;_.:-:._.· ·· .. 

Date Received: 02/01/1994 

Result 

<1.0 
<10. 
<1.0 
<1.0 
<1.0 
<10. 
<1.0 
X RECOVERY 
81 
103 
89 

. _.:. 
< 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/l 
ug/L 
ug/L 
LIMITS 
76·114 
88· 110 
86·115 

Analyst/ 
Oate of Analysis 

rla I 02/01/1994 
rla I 02/01/1994· 
rla 1 02/01/1994 
rla I 02/01/1994 
rla 1 02/01/1994. 
rla I 02/01/1994 
rla 1 02/01/1994 
rla I 02/01/1994 
rla I 02/01/1994 
rla I 02/01/1994 
rla I 02/01/1994 
rla I 02/01/1994 

Indianapolis Division 
6964 Hillsdale Ct. 
Indianapolis, IN 46250 

Tel: (317) 842·4261 
Fax: {317) 842·4286 

·. 

Method Method 
Nurber ..f9L 

s . 8240 
s . 8240 <1.0 
s . 8240 <10. 
s . 8240 <1.0· 

... . . 

s . 8240. <1.0 
s . 8240 <1.0 
s . 8240 . <10 •. 
s . 8240 <1.0 
s . 8240 X RECOVERY 
s . 8240 1 
s . 8240 
s . 8240 



:."•: 
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Mr. Rick Miller 
R.E. BLATTERT 
5214 s. East Street 
Suite 1 
Indianapolis, IN 46227 

NATIONAL 
ENVIRONMENTAL 

® TESTING, INC. 

ANALYTICAL REPORT 

02!16/1994 

Sample No.: 80424 
Job No.: 94.00237 
P.O. NO.: 1408 

Page 9 

Sample Description: ~-2 SHALLOW 
Job Description: Griffith Landfill 

Date Taken: 01/31/1994 Date Received: 02/01!1994 

Analyst/• 
Parameter Result Units Date of Analysis · 

Chloride 25. mg/L clch I 02!07/1994 
COD 45. mg/L clch I 02!09/1994 
Conductivity 840 urnos/cm sld I 02/14/1994 
Nitrogen, Ammonia_ 1.0 .. mg/L' clch I 02/04/1994 . 
pH 7.25 units sld I 02/01/1994 
Phenol <0.005 mg/L clch I 02/0711994 
Boron, diss. (ICP) 0.31 b mg/l bga I 02/1011994 
Sodiun, diss. (ICP) 16~ . mg/L ._ bga I 02/10/1994 

...... 

.·: >: . . .. ' . ~. 

Method 
NU'Iber 

s-9252 

Indianapolis Division 
6964 Hillsdale Ct. 
Indianapolis, IN 46250 

Tel: (317) 842-4261 
Fax: (317) 842-4286 

·-

Method 
-.f9.L 

<2. 
E-410.4M <10. 
E-120.1 <5. 
E-350.3 <0.10 
S-9040 NA 
S-9065 <0.005 
S-6010 .<0.010 
S-6010 <1.0 

··. -··.:· 

' .. ~· 

···(·.··-
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Mr. Rick Miller 
R.E. BLATTERT 
5214 S. East Street 
Suite 1 
Indianapolis, IN 46227 

NATIONAL 
ENVIRONMENTAL 

®TESTING, INC. 

ANALYTICAL REPORT 

02/16/1994 

Sample No.: 80424 
Job No.: 94.00237 
P.O. NO.: 1408 

Page 10 

Sample Description: ~-2 SHALL~ 

Job Description: Griffith Landfill 

Date Taken: 01/31/1994 Date Received: 02/01/1994 

Analyst/ 
Parameter Result Units Date of Analysis 

VOLATILE ANALYSIS • AQUEOUS 
Dilution rla I 02/01/1994 
Benzene <1.0 ug/L rla I 02/01/1994 
2·Butanone _(MEK) <10. ug/L rla I 02/01/1994 
1,1·Dichloroethane <1.0 ug/L rla I 02/01/1994 
1,1·Dichloroethene <1.0 ug/L rla I 02/01/1994 
Ethyl benzene <1.0 ug/L rla I 02/01/1994 
Methylene chloride <10. ug/L . rla I 02/0f/1994 
Toluene <1.0 ug/L rla I 02/01/1994 
SURROGATE COMPOUNDS X RECOVERY LIMITS rla I 02/01/1994 
1,2·Dichloroethane·d4 78 76·114 rla 1 02/01/1994 
TolUene·cl8 ·- ··· 104- .. - 88·110_ rla I 02/01/1994 
4·Bromofluorobenzene 90 86·115 rla 1 02/01/1994 

· ... _: ... !-... :· 

Indianapolis Division 
6964 Hillsdale Ct. 
Indianapolis, IN 46250 

Tel: (317) 842-4261 
Fax: (317) 842-4286 

·-

Method Method 
Nll!ber __fg.!:_ 

s . 8240 
s . 8240 <1.0 
s . 8240 <10. 
s . 8240 <1.0 
s . 8240 <1.0 
s . 8240 <1.0 
s . 8240 <10. 
s . 8240 <1.0 . 
s . 8240 X RECOVERY 
s . 8240 1 
s . 8240 1 
s . 8240 
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Mr. Rick Miller 
R.E. BLATTERT 
5214 s. East Street 
Suite 1 
Indianapolis, IN 46227 

NATIONAL 
ENVIRONMENTAL 

® TESTING, INC. 

ANALYTICAL REPORT 

02/16/1994 

Sample No.: 80425 
Job No.: 94.00237 
P .0. NO.: 1408 

Page 11 

Sample Description: Mw-3 DEEP 
Job Description: Griffith Landfill 

Date Taken: 01/31/1994 

Parameter 

Chloride 
coo. 
Conductivity 
Nitrogen, Ammonia 
pH 
Phenol 
Boron, diss. (ICP) 
Sodium, diss. (ICP) 

Date Receiv~: 02/01/1994 

Analyst/ 
Result Units Date of Analysis 

14. mg/L cldn I 02/07/1994 
<10. mg/L cldn I 02/09/1994 
740 umos/cm sld I 02!14/1994 
0.7 mg/L cldn / 02/04/1994 
7.40 units sld I 02/01/1994 
<0.005 mg/L cldn I 02/07/1994 
0.34 b mg/L bga I 02/10/1994 
17. mg/L bga I 02/10/1994 

{~ . :... ... 

: ... 
:\ 

:_, 
., 

..... 
''i 
:: __ l 
'"--.. _. 

. ' 

__ :_ 

· .. ·.-. . : 

Method 
Nurber 

s-9252 

Indianapolis Division 
6964 Hillsdale Ct. 
Indianapolis, IN 46250 

Tel: (317) 842-4261 
Fax: (317) 842-4286 

·-

Method 
~ 

<2. 
E-410.4M <10. 
E-120.1 <5. 
E-350.3 <0.10 
S·9040 ·. NA 
S-9065 <0.005 
S·6010 <0.010 
S·6010 <1.0 

.. _.··.-· 

-_,-_ . 
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Mr. Rick Miller 
R.E. BLATTERT 
5214 s. East Street 
Suite 1 
Indianapolis, IN 46227 

Sample Description: ~-3 DEEP 

NATIONAL 
ENVIRONMENTAL 

® TESTING, INC. 

ANALYTICAL REPORT 

02/16/1994 

Sample No.: 80425 
Job No.: 94.00237 
P.O. NO.: 1408 

Page 12 

Job Description: Griffith Landfill 

Date Taken: 01/31/1994· 

Parameter 

VOLATILE ANALYSIS · AQUEOUS 
Dilution 
Benzene 
2·Butanone (MEK) 
1, 1·Dfchloroethane .. 
1,1-Dfchloroethene 
Ethyl benzene 
Methylene chlor.ide . 
Toluene 
SURROGATE COMPOUNDS 
1,2·Dichloroethane·d4 

·. Toluene·d8 "· . '·. ~ : 

4-Bromofluorobenzene 

_: ... ·· 

Date Received: 02/01/1994 

Analyst/ 
Result Units Date of Analysis 

rla_/ 02/01/1994 
<1.0 ug/L rla 1 0210111994 
<10. ugiL rla 1 02101/1994 

ug/L· rla I 02/01/1994 <1.0 .. 
<1.0 ugiL rla I 02/01/1994 
<1.0 ug/L rla I 02101/1994 
<10. ugiL rla I 02/01/1994 
<1.0 ug/L rla I 02/01!1994 
X RECOVERY LIMITS rla I 02/0111994 
82 76·114 rla I 02/0111994 
104.· .. ·r:.-· . ·. 88·110.~ · rla I 02!0111994 · 
88 86·115 rla 1 02101/1994 

. .-.··.·. 

Indianapolis Division 
6964 Hillsdale Ct. 
Indianapolis, IN 46250 

Tel: (317) 842-4261 
Fax: (317) 842-4286 

·. 

Method Method 
NUTi:>er _EgL 

s - 8240 
s . 8240 <1.0 
s . 8240 <10. 
s . 8240 <1.0 
s . 8240 • <1.0 
s . 8240 <1.0 
s • 8240 <10. 
s . 8240 <1.0 
s • 8240 X RECOVERY 
s • 8240 1 

~-. -.-: __ ,. s •. 8240"-' 
s • 8240 

···:.. . ..... > " .. · ·; 



Mr. Rick Miller 
R.E. BLATTERT 
5214 s. East Street 
Suite 1 
Indianapolis, IN 46227 

NATIONAL 
ENVIRONMENTAL 

® TESTING, INC. 

ANALYTICAL REPORT 

02!1611994 

Sample No.: 80426 
Job No.: 94.00237 
P.O. NO.: 1408 

Page 13 

Sample Description: ~-3 SHALLOW 
Job Description:· Griffith Landfill 

Date· Taken: 0113111994 · · Date Received: 02/01/1994 

Analyst/ 
' . Parameter Result Units Date of Analysis 

::;. 

:.·· .. 
:.: 

Chloride 
COD 

Conductivity 
Nitrogen, Ammonia 
pH 
Phenol · 
Boron, diss •. (ICP) 
Sodium, diss •. (ICP) 

34. 
35. 
530 
0.5 
7.19 
0.006 
0.26 
17. 

mg/L dcin I 02!0711994 
mg/L dcin I 02/0911994 
llltlos/cm sld I 02114/1994 
mg/L ddm I 02104/1994 
units sld I 02/0111994 
mg/L dcin I 02/07/1994 

b mg/L bga I 02/10/1994 
mg/L bga I 02/10/1994 

Method 
NUTber 

S·9252 

Indianapolis Division 
6964 Hillsdale Ct. 
Indianapolis, IN 46250 

Tel: (317) 842-4261 
Fax: (317) 842-4286 

Method 
~ 

<2. 
E·410.4M <10. 
E·120.1 <5. 
E·350.3 <0.10 
S·9040 NA 
S·9065 <0.005 
S·6010 <0.010 
S·6010 <1.0 

. .. . . 

·. ~-- . 
.... ·-:: .... 

. ~··.. . ··'· 

· .... ·;_ 



Mr. Rick Miller 
R.E. BLATTERT 
5214 s. East Street 
Suite 1 
Indianapolis, IN 46227 

NATIONAL 
ENVIRONMENTAL 

® TESTING, INC. 

ANALYTICAL REPORT 

02/16/1994 

S8111)le No.: 80426 
Job No.: 94.00237 
P.O. NO.: 1408 

Page 14 

Sample Description: M~·3 SHALL~ 

Job Description: Griffith Landfill 

Date Taken: 01/31/1994 

Parameter 

VOLATILE ANALYSIS • AQUEOUS 
Dilution 
Benzene 
2·Butanone (MEIO · 
1,1·Dichloroethane 
1,1·Dichloroethene 
Ethyl benzene 
Methylene chloride 
Toluene 
SURROGATE COMPOUNDS 
1,2·Dichloroethane~d4 

Toluene·dS 
4·Bromofluorobenzene. 

-_,: 

· .. : -·· -· 

... __ : .-

Date Received: 02/01/1994 

Result 

<1.0 
<10. 
<1.0 
<1.0 
<1.0 
<10. 
<1.0 
X RECOVERY 
83 
102 
89 

Units· 

ug/L 
ug/L 
ug/L 
ug/L 
ugiL 
ug/L 
ug/L 
LIMITS 
76·114 
88·110 
86·115 

Analyst/ 
Date of Analysis 

rla I 02!01/1994 
rla I 02/01/1994 
rla I 02/01/1994 
rla 1 02/01/1994 
rla·l 02101/1994. 
rla I 02101n994 
rla 1 02/0111994 
rla I 02/01/1994 
rla I 02/0111994 
rla I 02!0111994 
rla I 0210111994 · 
rla I 02/01/1994 

. ;-;-.-.·; 

Indianapolis Division 
6964 Hillsdale Ct. 
Indianapolis, IN 46250 

Tel: (317) 842-4261 
Fax: (317) 842-4286 

Method Method 
Nurber ...f9.L 

s . 8240 
s . 8240 <1.0 
s . 8240 <10 .• 
s . 8240 <1.0 
s . 8240 <1.0 
s . 8240 . <1.0 

. s . 8240 <10. 
s . 8240 <1.0 
s . 8240 X RECOVERY 
s . 8240 1 

.. ·.·: s . 8240 1 
s . 8240 

.. 
· .. 

.. .. -.... 
· ... -.. 

. : . - ·.· ~ .· 

·-·-------.::-·:·.,· 



' 
; .. 

Mr. Rick Miller 
R.E. BLATTERT 
5214 s. East Street 
Suite 1 
Indianapolis, IN 46227 

NATIONAL 
ENVIRONMENTAL 

®TESTING, INC. 

ANALYTICAL REPORT 

02/16/1994 

Sample No.: 80427 
Job No.: 94.00237 
P .0. NO.: 1408 

Page 15 

Sample Description: AU-4 DEEP 
Job Description: Griffith Landfill 

Date Taken: 01/31/1994 Date Received: 02/01/1994 

Analyst/ 
Parameter Result Units Date of Analvsis 

Chloride 170 mg/L ddm I 02/07/1994 
coo 17. mg/L ddm I 02/09/1994 
Conductivity 1,000 umos/cm sld I 0211411994 
Nitrogen, Ammonia 0.5 mg/L ddm"l 02/04/1994· 
pH 7.71 units sld I. 02101/1994 
Phenol <0.005 mg/L ddm 1 02/0711994 
Boron, diss. (ICP) 0.37 b mg/L bga / 02/10/1994 
Sodium, diss. (ICP) 64. mg/L bga 1 02/10/1994 

··) ·:. 

Method 
· Nurber 

s-9252 

Indianapolis Division 
6964 Hillsdale Ct. 
Indianapolis. IN 46250 

Tel: (317) 842-4261 
Fax: (317) 842-4286 

·-

Method 
_f9L 

<2. 
E-410.4M <10. 
E-120.1 <5. 
E-350.3 <0.10 
S-9040 NA 
S-9065 <0.005 
S-6010 <0.010 
S·6010 <1.0 

- .. :. '.: •• < 



~- . 
. ' 

Mr. Rick Miller 
R.E. BLATTERT 
5214 s. East Street 
Suite 1 
Indianapolis, IN 46227 

Sample Description: AW-4 DEEP 

NATIONAL 
ENVIRONMENTAL 

® TESTING, INC. 

ANALYTICAL REPORT 

02/16/1994 

Sarrple No.: 80427 
Job No.: 94.00237 
P.O. NO.: 1408 

Page 16 

Job Description: Griffith Landfill 

Date Taken: 01/31/1994 

Parameter 

VOLATILE ANALYSIS • AQUEOUS 
Dilution 
Benzene 
2-Butanone (MEK) 
1,1-Dichloroethane. 
1,1-Dichloroethene 
Ethylberlzene 
Methylene chloride 
Toluene 
SURROGATE COMPOUNDS 
1,2-Dichloroethane-d4 
Toluene-dB: ·, .·.;" . 
4-Bromofluorobenzene 

._ .. ;. 

Date Received: 02/01/1994 

Result 

<1.0 
<10. 
<1.0· 
<1.0 
<1.0 
<10. 
<1.0 
X RECOVERY 
92 
103 
87 

:·--· 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
LIMITS 
76·114. 

.......... ·· 88·110 
86·115 

. -: .. <· 

: --~ . .. 

Analyst/ 
Date of Analysis 

rla I 02/02/1994 
rla I 02/02/1994 
rla I 02/02/1994 
rla I 02/02!1994 
rla I 02/02/1994 
rla I 02/02/1994 
rla I 02/02!1994 
rla I 02/02/1994 
rla I 02/02/1994 
rla I 02/02/1994 
rla I 02/02!1994 
rla I 02/02/1994 

,.-,. 

Indianapolis Division 
6964 Hillsdale Ct. 
Indianapolis, IN 46250 

Tel: (317) 842-4261 
Fax: (317) 842-4286 

·-

Method Method 
Nunber _f9.!,_ 

s . 8240 
s . 8240 <1.0 
s . 8240 <10. 
s . 8240 .. <1.0 •' 
s . 8240 <1.0 
s . 8240 <1.0 
s . 8240 <10. 
s . 8240 <1.0 
s . 8240 X RECOVERY 
s . 8240 1 
s . 8240 .· 1 
s . 8240 

... 

···, ... · 
. . . -~. -.' ·:. _., . 

:: :.>.·- .·: 



1 

t . 

I 

; 

' 

I 
·: ... 

' :': 
·. ~- .; 

i ... 

' •. ~:. ' ~ ' . : '~ ' :.>. ~ ~ ·-= •.• ~ 

Mr. Rick Miller 
R.E. BLATTERT 
5214 s. East Street 
Suite 1 
Indianapolis, IN 46227 

Sample Description: MW·4 SHALLOW 
Job Description: Griffith Landfill 

ANALYTICAL REPORT 

02/16/1994 

Sarrple No.: 80428 
Job No.: 94.00237 
P.O. NO.: 1408 

Page 17 

Date Taken: 01/31/1994 Date Received: 02/01/1994 

Analyst/ 
Parameter Result Units Date of Analysis. 

Chloride 670 mg/L ddn I 02/07/1994 
coo 410 mg/L ddn I 02/09/1994 
Conductivity 2,970 I.JitlOS/Cm sld I 02/14/1994 
Nitrogen, Ammonia . 14. mg/L ddn I 02/04/1994 .· ... 
pH 6.65 1..r1its sld I 02/01/1994 
Phenol 0.017 mg/L ddn I 02!07/1994 
Boron, diss. (ICP) 0.86 b mg/L bga I 02/10/1994 
Sodium, diss. (ICP) 90. mg/L bga I 02110/1994 

.: ~- ·. : . . '· . ~ 

...... ... . .. 

.·: .. · :· ,: .. ·.,;_ 

·. . . ~ .· 

Indianapolis Division 
6964 Hillsdale Ct. 
Indianapolis, IN 46250 

Tel: (317) 842-4261 
Fax: (317) 842-4286 

·-

Method Method 
Nl.llber ..f9L.. 

s.-9252 <2. 
E·410.4M <10. 
E· 120.1 <5. 
E·350.3 <0.10 . 
S·9040 NA 
S·9065 <0.005 
S·6010 <0.010 
S·6010 <1.0 

., 

. .... ·. 
: ·~· .. 

.· .·,_ ..... ".,; 
. . . .. . ·- . 

·.-. ·:".:..: .. 
·:-·.· .. 

. .. ·~ . 



·.( 

··:"1: 

:·. 

; :.. . 

,. 
~· r. : 
:' ~ . ' 
~:j ~- : .. 
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Mr. Rick Miller 
R.E. BLATTERT 
5214 s. East Street 
Suite 1 
Indianapolis, IN 46227 

Sample Description: Hw-4 SHALLOW 
Job Description: Griffith Landfill 

ANALYTICAL REPORT 

02/16/1994 

Sarrple No.: 80428 
Job No.: 94.00237 
P.O. NO.: 1408 

Page 18 

Date Taken: 01/31/1994 Date Received: 02/01/1994 

Analyst/ 
Parameter Result !!!:!ill Date of Analysis 

VOLATILE ANALYSIS • AQUEOUS 
Dilution 10 d1 rla I 02/09/1994 
Benzene 460 d1 ug/L rla I 02/09/1994 
2·Butanone CMEK) 170 d1 Ug/L rla I 02/09/1994 
1,1·Dichloroethane <10.- d1 ug/L rla I 02/0911994 
1,1·Dichloroethene <10. d1 ug;L· rla 1 02109/1994 
Ethyl benzene <10. d1 ug/L rla 1 02/09/1994 
Methylene chloride <100 d1 ug/L rla I 02/09/1994 
Toluene <10. d1 ugiL rla I 02/09/1994 
SURROGATE COMPOUNDS X RECOVERY - d1 LIMITS rla I 02/0911994 
1,2·Dichloroethane·d4 89 d1 76·114 rla I 02109/1994 
Toluene· dB 102 d1 88·110 rla / 02/09/1994 
4·Bromofluorobenzene 88 __ .·_. d1 -- 86·115 rla 1 02/09/1994 

Indianapolis Division 
6964 Hillsdale Ct. 
Indianapolis, IN 46250 

Tel: (317) 842·4261 
Fax: (317) 842-4286 

·. 

Method Method 
Nll!ber ...f9.L 

s . 8240 10 
s . 8240 <10. 
s . 8240 <100 
s . 8240 <10. 
s . 8240 <10. 
s . 8240 <10. 
s . 8240 <100 
s . 8240 <10. 
s " 8240 X RECOVERY 
s . 8240 10 
s . 8240 10 

. s . 8240 10 

.·,-



Hr. Rick Hiller 
R.E. BLATTERT 
5214 S. East Street 
Suite 1 
Indianapolis, IN 46227 

Sample Description: Mw-5 DEEP 

NATIONAL 
ENVIRONMENTAL 

® TESTING, INC. 

ANALYTICAL REPORT 

02/16/1994 

Sample No.: 80429 
Job No.: 94.00237 
P.O. NO.: 1408 

Page 19 

Indianapolis Division 
6964 Hillsdale Ct. 
Indianapolis, IN 46250 

Tel: (317) 842-4261 
Fax: (317) 842-4286 

·-

Job Description: Griffith Landfill 

Date Taken: 01/31/1994 Date Received: 02/01/1994 

Analyst/ Method Method 
Parameter Result Units Date of Analysis Nurber __f9L 

Chloride 57. mg/L ddm I 02/07/1994 S-9252 <2. 
COD 24. mg/L ddm I 02/09/1994 E·410.4H <10. 
Conductivity 847 umoslcm sld 1 02/1411994 E-120.1 <5. 
Nitrogen, Amnonia · 0.6 mg/L ddm I 02/04/1994 E-350.3 <0.10 
pH 7.53 ooits sld 1 02/01/1994 S-9040 NA 
Phenol 0.006 mg/L ddm I 02/07/1994 S-9065 <0.005 
Boron, diss. (ICP) 0.49 b mg/L bga I 02/10/1994 S·6010 <0.010 
SodilJII, diss. (ICP) 23. mg/L bga I 02/10/1994 S-6010 <1.0 

·,··; 

.. ,_.,. 

:,·_, ···. 
<~-- -- '·. ·. ·. 

. ·:··- -. ~ :. 

:.-.... ·.-:: . .-._,:,_:·-:· 
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>·f ·.· 
'. 
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Mr. Rick Miller 
R.E. BLATTERT 
5214 s. East Street. 
Suite 1 
Indianapolis, IN 46227 

Sample Description: Mw·S DEEP 

NATIONAL 
ENVIRONMENTAL 

®TESTING, INC. 

ANALYTICAL REPORT 

02/1611994 

Sample No.: 80429 
Job No.: 94.00237 
P .0. NO.: 1408 

Page 20 

Job Description: Griffith Landfill 

Date Taken: 0113111994 Date Received: 0210111994 

Analyst/ 
Parameter Result Units Date of Analysis 

VOLATILE ANALYSIS • AQUEOUS 
Dilution rla I 02/02/1994 
Benzene <1.0 ugiL rla I 0210211994 
2·Butanone (MEK) <10. ugiL rla 1·0210211994 
1,1·Dichloroethane <1.0 ugiL rla·l 0210211994_ 
1,1~Dichloroethene <1.0 ugiL rla I 02/0211994 
Ethyl benzene <1.0 ugiL rla I 02/02/1994 . 
Methylene chloride <10. ugiL rla I 0210211994-
Toluene <1.0 ugiL rla I 02102/1994 
SURROGATE COMPOUNDS X RECOVERY LIMITS rla I 02102!1994 
1,2·Dichloroethane·d4 89 76·114 rla I 02/02/1994 
Toluene·d8· .·--: .. .. 104 88·110: · .. · rla l 02/02/1994 ···-. 

4·Bromofluorobenzene 88 86·115 rla 1 0210211994 

: ... _: ... 

.-__ , 

. .. . ~ .. 

.·. .. 

· .. _·:._; .-:-:·= .·· . 
·. ·.: .· .. 

'·--_-;::. 

·._ :··--. :· 

·-, 

Indianapolis Division 
6964 Hillsdale Ct. 
Indianapolis, IN 46250 

Tel: (317) 842-4261 
Fax: (317) 842-4286 

·-

Method Method 
Nl.llber _f9.L 

s . 8240 
s . 8240 <1.0 
s . 8240 <10. 
s . 8240 <1.0 .· 
s . 8240 <1.0 
s . 8240. <1.0 
s . 8240 <10. 
s . 8240 <1.0 
s . 8240 X RECOVERY ._ 
s . 8240 1 
s. 8240. '.!· <·-. 1 
s . 8240 

··.-·. 
- -

. .. 



: .. 

' -i 

.:-, 
.:I 

'i 
. '!.. 

_: ~ -
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Mr. Rick Miller 
R.E. BLATTERT 
5214 s. East Street 
Suite 1 
Indianapolis, IN 46227 

NATIONAL 
ENVIRONMENTAL 

®TESTING, INC. 

ANALYTICAL REPORT 

0211611994 

Sample No.: 80430 
Job No.: 94.00237 
P.O. NO.: 1408 

Page 21 

Sample Description: MW-5 SHALLOW 
Job Description: Griffith Landfill 

Date Talcen: 0113111994 

Parameter 

Chloride 
coo 
Conductivity 
Nitrogen, Anmonia 
pH 
Phenol 
Boron, diss. (ICP) 
Sodium, diss. (ICP) 

.:.-: 

Date Received: 0210111994. 

Analyst/ 
Result Units Date of Analysis 

45. 11191L ddm I 0210711994 
62. 11191L ddm I 0210911994 
884 urhoslcm sld I. 02/14/1994 
1.5 11191L ddit I 0210411994 
6.89 U'lits sld 1'021011i994 
<0.005 11191L ddm I 0210711994 
0.36 b 11191L bga 1.0211011994 
24. 11191L bga I 0211011994 

... -, 

-.:.; 

"': .. 

·: __ ::· 

Indianapolis Division 
6964 Hillsdale Ct. 
Indianapolis, IN 46250 

Tel: (317) 842-4261 
Fax: (317) 842-4286 

Method Method 
Nll!ber _£gL. 

S-9252 <2. 
E-410.4H <10. 
E· 120.1 <5~ 

E·350.3 <0. 10 
S·9040 NA 
S·9065 <0.005 
S·6010 <0.010 
S·6010 <1.0 

:---

··. :· 

. . :: .. -· ;:.: . . . . :. :_ ~- ... · . ·- · ... 

· .. :--.~ 

,.-:=- ... : ... ;.··_ 
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Mr. Rick Miller 
R.E. BLATTERT 
5214 s. East Street 
Suite 1 
Indianapolis, IN 46227 

NATIONAL 
ENVIRONMENTAL 

® TESTING, INC. 

ANALYTICAL REPORT 

02/16/1994 

Sample No.: 80430 
Job No.: 94.00237 
P.O. NO.: 1408 

Page 22 

Sanple Description: R\1-5 SHALL~ 
Job Description: Griffith Landfill 

Date Taken: 01131/1994 

Parameter 

VOLATILE ANALYSIS • AQUEOUS 
Dilution 
Benzene 
2·Butanone (MEK) 
1,1·Dichloroethane-
1,1·Dichloroethene 
Ethyl benzene 
Methylene chloride 
Toluene . 
SURROGATE COMPOUNDS 
1,2·Dfchloroethane·d4 
Toluene·d8 ·-'< 
4·Bromofluorobenzene 

·:_· .... ·· 

. ;' -·~ ·. ~-

Date Received: 02/0111994 

<1.0 
<10. 
<1.0 
<1.0 
<1.0 
<10. 
<1.0 
~ RECOVERY 
91 
100 
86 

Units 

ug/L/ 
ugiL 
ugiL 
ugiL 
UgiL 
ug/L 
ugiL 
LIMITS 
76·114 
88·110 
86·115 

Analyst/ 
Date of Analysis 

rla I 02/09/1994 
rla I 0210911994 
ria I 0210911994 
rla I 02/0911994 
rla I 0210911994 
rla I 02/09/1994 
rla I 0210911994 
rla I 0210911994 
rla 1 02/0911994 
rla I 02/09/1994 
rla I 02/0911994 
rla I 0210911994 

Indianapolis Division 
6964 Hillsdale Ct. 
Indianapolis, IN 46250 

Tel: (317) 842-4261 
Fax: (317) 842-4286 

Method 
Nurber 

s . 8240 
s . 8240 
s . 8240 
s . 8240 
s . 8240 
s . 8240 
s . 8240 
s . 8240 
s . 8240 
s . 8240 
s .. 8240· 
s . 8240 

Method 
~ 

<1.0 
<10. 
<1.0 
<1.0 
<1.0 
<10. 
<1.0 
~ RECOVERY 
1 
1 



I 
I 
I 
L 

, .. 
i 
i ·, 
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i 
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Mr. Rick Miller 
R.E. BLATTERT 
5214 s. East Street 
Suite 1 
Indianapolis, IN 46227 

Sample Description: DUPLICATE 

NATIONAL 
ENVIRONMENTAL 

® TESTING, INC. 

ANALYTICAL REPORT 

02!16/1994 

Sample No.: 80431 
Job No.: 94.00237 
P.O. NO.: 1408 

Page 23 

Job Description: Griffith Landfill 

Date Taken: 01/31/1994 

Parameter 

Chloride 
coo 
Conductivity 
Fluoride 
Nitrogen, Ammonia 
Nitrogen, Nitrate 
pH 
Phenol 
Solids, Dissolved 
Sulfate 
Arsenic, diss. (GFAA). 
Barium; diss. (ICP) 

.. _Boron, diss. (ICP): 

· .. ~- . 

Cadnii.n, diss. CICP) 
Chromium, diss. (ICP) 
Copper, diss. (ICP) 
Iron,_ diss. CICP) 
Lead, diss. (ICP) 
Manganese~ diss. (ICP) 
Mercury, diss. (CVAA) 
Selenium, diss. (GFAA) 
Silver, diss. CICP) 
Sodium, diss. {ICP> 
Ziric, diss. (ICP) . 

. . -. \ 

Date Received: 02/01/1994 

Result Units 

680 mg/L 
370 mg/L. 
3,040 umos/cm 
0.10 mg/L 
11 mg/L 
0.62 mg/L 
6.71 units 
0.015 mg/L 
2,000 mg/L 
<5.0 mg/L 

.. <0.005 mg/L 
0.48. mg/L 
0.67 .. b ... : .. ·.: mg/L 
<0~005 mg/L 
0.01 mg/L 
<0.010 mg/L 
0.21 b mg/L 
<0.080 mg/L 
0.35 mg/L 
<o.ooos mg/L 
<0.050 d2 mg/L 
<0.010 mg/L 
96. mgll 
0.04 mg/L 

:-· . 

. . 
-.... 

.. 

Analyst/ 
Date of Analysis 

ddm ,-02/07/1994 
ddm I 02/09/1994 
sld I 02/14/1994 
ddm I 02/02/1994 
ddm /. 02/04/1994 
ddm I 02/02/1994 
sld I 02/01/1994 
ddm I 02/07/1994 
sld I 02/07/1994 
ddm I 02/03/1994 
grf I 02/14/1994· 
bga I 02!10/1994 
bga / 02/10/1994 · 
bga I 02/10/1994 
bga I 02/10/1994 . 
bga I 02/10/1994 
bga 1 02/10/1994 
bga I 02/10/1994 
bga I 02/10/1994 
grf I 02/15/1994 
grf I 02/15/1994 
bga I 02/10/1994 
bga I 02/10/1994 
bga 1 02/10/1994 

.. 

Indianapolis Division 
6964 Hillsdale Ct. 
Indianapolis, IN 46250 

Tel: (317) 842-4261 
Fax: (317) 842-4286 

Method 
Nl.llber 

S-9252 
E-410.4M 
E-120.1 
E-340.2 
E-350.3 
E-353.3M 
S-9040 
s-9065 
E-160.1 
S-9038 
S-7060 
S-6010 
S-6010 
S-6010 
s-6010 
S-6010 
S-6010 
s-6010 
S-6010 
s-7470 
S-7740 
S-6010 
s-6010 
s-6010 

Method 
__f9.!:.__ 

<2. 
<10~ 

<5. 
<0.05 
<0.10 
<0.10 
NA 
<0.005 
<10. 
<5. 
<0.005 
<0.020 
<0.010 
<0.005 
<0.010 
<0.010 
<0.020 
<0.080 
<0.010 

'<0.0005 
<0.0050 
<0.010 
<1.0 
<0.020 

: .. _:·_·:.:.·.·-'. 
-.:,---; .. ·--

_; .-.-·-

··. ·-:-

·: ... · 



·.; 

:·, -._; 

~ II NATIONAL I =i ENVIRONMENTAL 
. ® TESTING, INC. 

Hr. Riclc Hiller 
R.E. BLATTERT 
5214 S. East Street 
Suite 1 
Indianapolis, IN 46227 

Sample Description: DUPLICATE 
Job Description: Griffith landfill 

Date Taken: 01/31/1994 

ANALYTICAL REPORT 

Date-Received: 02/01/1994 

02/16/1994 

Sample No.: 80431 
Job No.: 94.00237 
P .0. NO.: 1408 

Page 24 

Parameter Result 
Analyst/ 

Date of Analysis 

VOLATILE ANALYSIS • AQUEOUS 

Indianapolis Division 
6964 Hillsdale Ct. 
Indianapolis, IN 46250 

Tel: (317) 842·4261 
Fax: (317) 842·4286 

Method 
Nurber 

s . 8240 
s . 8240 
s . 8240 
s 8240 
s . 8240 
s . 8240 
s . 8240 
s . 8240 
s . 8240 
s • 8240 
s • 8240 
s . 8240 
s •. 8240 
s • 8240 
s • 8240 
s • 8240 
s • 8240 
s ~- 8240 
s • 8240 
s 8240 
s • 8240 
s • 8240 
s • 8240 
s • 8240 
s • 8240 

Method 
...f9..L 

<20. 
.<SO. 

<SO. 
<10 
<1.0 
<1.0 
<5.0 
<10. 
<1.0 
<1.0 
<1.0 
<10. 
NO 
<1.0 
<10. 
<10. 
<1.0 
<10. 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

. <1.0 
<10. 

- <100 
_<10.

-_<10. 
<10. 
<1.0 

· ... <1.0. 
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Mr. Rick Miller 
R.E. BLATTERT 
5214 S. East Street 
Suite 1 
Indianapolis, IN 46227 

Sample Description: DUPLICATE 

NATIONAL 
ENVIRONMENTAL 

®TESTING, INC. 

ANALYTICAL REPORT 

02!16/1994 

Sample No.: 80431 
Job No.: 94.00237 
P.O. NO.: 1408 

Page 25 

Job Description: Griffith Landfill 

Date Taken: 01/31/1994 Date Received: 

Parameter Result 

VOLATILE ANALYSIS • AQUEOUS 
Toluene 1.2 
1,2,3·Trichloropropane <10. 
1,1~1-Trichloroethane <1.0 
1,1,2·Trichloreethane <1.0 
Trichloroethene <1.0 
Trichlorofluoromethane <1.0 
Vinyl acetate <10. 
Vinyl chloride <5. 
Xylenes <1.0 
SURROGATE COMPOUNDS X RECOVERY 
1,2·Dichloroethane·d4 92 
Toluene·d8 101 
4-Bromofluorobenzene 87 

· ... · 
···•.-;:.·."·. ;: .. :<·-·.· .. , .. 

.,·:-c;;: 

02!01/1994 

Units 

ug/L 
ug/L 
ug/L· 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
LIMITS 
76·114 
88· 110 
86·115 

Analyst/ 
Date of Analysis 

rla I 02/02/1994 
rla I 02!02/1994 
rla I 02/02/1994 
rla I 02/02!1994 
rla I 02/02/1994 
rla I 02/02/1994 
rla 1 02/02!1994 
rla I 02/02/1994 
rla I 02/02/1994 
rla I 02/02/1994 

·. rla I 0210211994 
rla I 02102!1994 
rl.a I 02/02/1994 

_ . .,,. 

. . - ~ . . . ... 

:··, ::, 

Indianapolis Division 
6964 Hillsdale Ct. 
Indianapolis, IN 46250 

Tel: (317) 842-4261 
Fax: (317) 842-4286 

·-

Method Method 
Nlll'ber __fgL._ 

s . 8240 <1.0 
s . 8240 <10. 
s . 8240 <1.0 
s • 8240 <1.0 
s . 8240 <1.0 
s • 8240 <1.0 
s . 8240 <10. 
s • 8240 <5. 
s • 8240 <1.0 
s . 8240 X RECOVERY 
s ' 8240 1 
s 8240 
s . 8240 

.-.:-.·_: ·) .. '. 
~ .· 

. . ~- ·, ·. ' . 
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Mr. Rick Miller 
R.E. BLATTERT 
5214 S. East Street 
Suite 1 
Indianapolis, IN 46227 

NATIONAL 
ENVIRONMENTAL 

® TESTING, INC. 

ANALYTICAL REPORT 

02/16/1994 

Sample No.: 80432 
Job No.: 94.00237 
P.O. NO.: 1408 

Page 26 

Sample Description: TRIP BLANK 
Job Description: Griffith Landfill 

Date Taken: Date Received: 02/01/1994 

Analyst/ 
Parameter Result Units Date of Analysis 

Chloride <2.0 mg/L ddm I 02/07/1994 
coo <10. mg/L ddm I 02/09/1994 
Conductivity 28.9 umos/cm sld 1 02!14/1994 
Fluoride <0.1 mg/L ddm. I 02/02/1994 
Nitrogen, Ammonia <0.10 mg/L ddm I 02/04/1994 
Nitrogen, Nitrate 0.14 mg/L ddm I 02/02/1994 
pll 4.95 units sld 1 02/01/1994 
Phenol <0.005 mg/L ddm I 02/07/1994 
Solids, Dissolved <20 mg/L sld 1 02/07/1994 
Sulfate <5.0 mg/L ddm I 02/03/1994 
Arsenic, diss. (GFAA) <0.005 mg/L grf I 02/14/1994 
Bariun, diss. (ICP) 0.02 . mg/L bga I 02/10/1994 
_Boron, diss. (ICP) 0.22 b mg/L bga I 02/10/1994 .. 
Cadmiun, diss. CICP) <0.005 mg/L bga I 02/10/1994 
Chromiun, diss. (ICP) <0.010 mg/L bga I 02!10/1994 
Copper, diss. CICP) 0.08 mg/L bga I 02!10/1994 
Iron, diss. (ICP) 0.14 b mg/L bga I 02!10/1994 
Lead, diss. (ICP) <0.080 mg/L bga I 02/10/1994 
Manganese, diss. CICP) <0.010 mg/L bga I 02/10/1994 
Mercury, diss • (CVAA) <0.0005 mg/L grf I 02/15/1994 
Seleniun, diss. (GFAA) <0.050 d2 mg/L grf 1 02/15/1994 
Silver, diss. (ICP) <0.010 mg/L bga 1 02!10/1994 
Sodiun, diss. (ICP) 1.3 mg/L bga I 02!10/1994 
Zinc, diss. (ICP) 0.07 mg/L bga I 02!10/1994 

... ' 

'4'' 

.. : . ·~· ·.-:- ' 

Indianapolis Division 
6964 Hillsdale Ct. 
Indianapolis, IN 46250 

Tel: (317) 842-4261 
Fax: (317) 842-4286 

·-

Method ·Method 
~ ---'?BL 

S-9252 <2. 
E-410.4M <10. 
E-120.1 <5. 
E-340.2 <0.05 
E-350.3 <0.10 
E-353.3M <0.10 
s-9040 NA 
S-9065 <0.005 
E-160.1 <10. 
S-9038 <5. 
S·7060 <0.005 
S-6010 <0.020 
S-6010 <0.010 • 

,·.·· 

S-6010 <0.005 
S-6010 <0.010 
S-6010 <0.010 
S-6010 <0.020 
S-6010 <0.080 
S-6010 <0.010 
S-7470 <Ci.ooo5 
s-n4o <0.0050 
S~6010 . <0.010 
S-6010 <1.0 
S-6010 .<0.020 

.. ·<··· ... : ... ', .. ; 
.. 

·-:: . .: 

.. .._ .. 

.- ·:·;_·;· .. 

·-·:·: 
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Mr. Rick Miller 
R.E. BLATTERT 
S214 s. East Street 
Suite 1 
Indianapolis, IN 46227 

NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

ANALYTICAL REPORT 

02116/1994 

Sample No.: 80432 
Job No.: 94.00237 
P .0. NO.: 1408 

Page 27 

Sample Description: TRIP BLANK 
Job Description: Griffith Landfill 

Date Taken: 

Parameter 

VOLATILE ANALYSIS • AQUEOUS 
Dilution 
AcetOne 
Acrolein 
Acrylonitrile 
Benzene 
Bromodichloromethane 
Branoform 
Branomethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride· 
Chlorobenzene 
Chloroethane -
2-Chloroethyl vinyl ether 
Chloroform 
Chloromethane 
Oibranomethane 
Oibromochloromethane 
Dichlorodifluoromethane 
1, 1-0ichloroethane 
1,2~Dichloroethane 
1,1-0ichloroethene. 
trans-1,2-0ichloroethene 
cfs·1,2·0ichloroethene 
cis~1,3·0ichloropropene 

trans~1,3·0ichloropropene 

Ethylbenzene . 
Ethyl methacrylate··· 
2-Hexanbne. · ::.·. 
I_Odanethane. ;_ · · · · · ·-

. Methylene chlo~~~ .. ··-
· - 4·Methyl·2·pentanOne (MIBK) 

styrene · 
1,1,2,2-Tetrachloroethane. 

Date Received: 02101/1994 

Result 

<20. 
<SO. 
<SO. 
<1.0 
<1.0 
<1.0 
<5.0 
<10. 
<1.0 
<1.0 
<1.0 
<10. 
NO 
<1.0 
<10. 
<10. 
<1.0 
<10. 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<10. 
<10. 
<10. 
<10 •. · .. 

<10. 
. <1.0 

. <1.0 

ugiL 
ugiL 
ugiL 
ugll 
ugll 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ugll 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ugll 
ug/L 
ugll 
ugll 
ug/L 
ug/L 
ugll 
ug/L 
ug/L 
ug/L 
ugll 
ug/L 
ugll 
ugll 

Analyst/ 
Date of Analvsis 

rla I 02102/1994 
rla I 02/0211994 
rla 1 0210211994 
rla I 0210211994 
rla I 0210211994 
rla 1 02/0211994 
rla I 02/02/1994 
rla I 02/02/1994 
rla I 02/0211994 
rla I 02102/1994 
rla 1 02/02/1994 
rla 1 0210211994 
rla /. 02/02/1994 
r la I 0210211994 · 
rla I 02/0211994 
rla I 02/02/1994 
rla I 02/0211994 
rla I 02102/1994 
rla I 0210211994 
rla I 02/0211994 
rla I 02/0211994 
rla I 02/0211994 
rla 1 0210211994 
rla I 02/02/1994 
rla 1 02/0211994 
rla I 02102/1994 
rla I 02102/1994 
rla I 02/02/1994 
rla I 02/02/1994 
rla I 02/02/1994 
rla I 02/0211994 
rla I 02/02/1994 
rla I 02102/1994 
rla I 0210211994 

Indianapolis Division 
6964 Hillsdale Ct. 
Indianapolis, IN 46250 

·Tel: (317) 842-4261 
Fax: (317) 842-4286 

Method 
NI.Jlber 

s 8240 
s • 8240 
s • 8240 
s . 8240 
s . 8240 
s . 8240 
s . 8240 
s 8240 
s • 8240 
s • 8240 
s . 8240 . 
s • 8240 
s . 8240 
s . 8240 
s . 8240 
s . 8240 
s . 8240 
s . 8240 
s 8240 
s . 8240 
s . 8240 
s 8240 
s . 8240 
s . 8240 
s . 8240 
s . 8240 
s ~ 8240 
s . 8240-
s 8240 ... 
s . 8240 '.· 
s . 8240 
s 8240 
s . 8240 
s . 8240 

Method 
..f.9.!:._ 

<20. 
<SO. 
<50. 
<1.0 
<1.0 
<1.0 
<5.0 
<10. 
<1.0 
<1.0 
<1.0 
<10. 
NO 
<1.0 
<10. 
<10. 
<1.0 
<10. 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<10. 

.· <10. 
<10 • 
<10; 
<10 •.. 
<1.0 
<1.0 
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Hr. Rick Miller 
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Suite 1 
Indianapolis, IN 46227 

NATIONAL 
ENVIRONMENTAL 
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ANALYTICAL REPORT 

02!16/1994 

Sarrple No.: 80432 
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Page 28 

Sample Description: TRIP BLANK 
Job Description: Griffith Landfill 

Date Taken: Date Received: 02/01/1994 

Analyst/ 
Parameter Result Units Date of AnalYsis 

VOLATILE ANALYSIS • AQUECXJS 
Toluene <1.0 ug/L rla I 02/02/1994 
1,2,3·Trichloropropane <10. ug/L rla I 02/02/1994 
1,1,1·Trichloroethane <1.0 ug/L rla I 02/02/1994 
1,1,2·Trichloroethane <1.0 ug/L rla I 02/02/1994 
Trichloroethene <1.0 ug/L rla I 02/02/1994 
Trichlorofluoromethane <1.0 ug/L rla I 02/02/1994 
Vinyl acetate <10. ug/L rla I 02/02/1994 
Vinyl chloride <5. ug/L rla I 02!02/1994 
Xylenes <1.0 ug/L rla I 02/02/1994 
SURROGATE COMPCXJNDS X RECOVERY LIMITS rla l 02!02/1994 
1,2-Dichloroethane·d4 86 76-114 rla I 02/02/1994 
Toluene-dB 102 88· 110 rla I 02/02/1994 
4-Bromofluorobenzene 87 86·115 rla I 02/02/1994 

.• .. 

Indianapolis Division 
6964 Hillsdale Ct. 
Indianapolis. IN 46250 

Tel: (317) 842-4261 
Fax: (317) 842-4286 

Method 
Nt.mber 

s . 8240 
s . 8240 
s . 8240 
s . 8240. 
s . 8240 

Method 
~ 

.. s - 8240 

<1.0 
<10. 
<1.0 
<1.0 
<1.0 
<1.0 
<10. 
<5. 
<1.0 

s • 8240 
s • 8240 
s • 8240 
s • 8240 
s . 8240 
s . 8240 
s . 8240 

.. ,,_:· 

X RECOVERY 
1 
1 
1 

. · ... : .. ,: 

•.; 



I'IJA I '10f'IIAL 

ENVIRONMENTAL 
TESTING, INC. 

GttAIN l)f: GUSlUUY Ht:.COHU 
COMPANY J2. E. 8/" tier! ci: /lc;~oc 
ADDRESS 5";)../LJ > East 5T 

REPORT TO:_..z.&_.___e____::e _____ _ 

PHONE 7~7- 2/67 FAX---:-----;.-:-----

PROJECT NAME/LOCATION G t "#/ t 4 t t1,., l -c, ·u 
INVOICE TO: _.r_6~L=-;:.....!(3"-------

PROJECT NUMBER / 'f 0 s-

SAMPLED BY 
=~R~i c,_.,._ir __ /11~,""' 11'-"P...!..r ____ ., 
(PRINT NAME) 

n~, vl rl 
(PRINT NAME) 

CONDITION OF SAMPLE: BOTTLES INTACT? YES I NO 
FIELD FILTERED? YES~ 

&,'ck 
I ~ ~ , ,; •'i • , . 

COC SEALS PRESENT AND INTACT? YES I NO 
VOLATILES FREE OF HEADSPACE? YES / ,NO. 

SAMPLE REMAINDER DISPOSAL: RETURN SAMPLE REMAINDER TO CLIENT VIA ------------
1 REQUEST NET TO DISPOSE OF ALL SAMPLE REMAINDERS 

RELINQUISHED BY: 

PT 1 · ORIGINAL · WI11TE PT 2 • ~lET Pnn lfr.T '1MIIIGFR · YFII nw PT ~ C:IISTm1rR r:npy PINK 

P.O. NO. 

TEMPERATURE UPON RECEIPT: ------

DATE 

RECEIVED FOR NET BY: 

Mv;1 ' In~ -A'/7P,..4") I 

"'/c7">1C :Z 'i ~ovy 
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REC~IVEo MAR o , 
NATIONAL 
ENVIRONMENTAL 

® TESTING, INC. 

Indianapolis Division 
6964 Hillsdale Ct. 
Indianapolis, IN 46250 

Tel: (317) 842-4261 
Fax: (317) 842-4286 

QUALITY CONTROL REPORT 

Mr. Rick Miller 
R.E. BLATTERT 
5214 s. East Street 
Suite 1 
Indianapolis, IN 46227 

NET Job Number: 94.00237 

02/16/1994 

Project Description: Griffith Landfill 

Parameter 

Chloride 
ceo 
Conductivity . 
Fluoride 
Nitrogen, Ammonia 
Nitrogen, Nitrate 
pit 

pit 
Phenol 
Solids, Dissolved 
Sulfate 
Arsenic, diss·. CGFAA) 
Barium, diss. CICP) 
Boron, diss. (ICP) 
Cadmium, diss~ (ICP) 
Chromium, diss. CICP) 
Copper, diss. (ICP> 
Iron, diss. (ICP) 
lead, diss. (ICP) 
Manganese,_diss. (ICP) 
Mercury, diss. (CVAA) 
SeleniiJn, diss. (GFAA> 
Silver, diss •. (ICP) 
Sodium, diss. (ICP) 
Zinc,.diss. (ICP) 

. .. ·~ ~ . . · . 

Date of 
Analysis Units 

mg/l 
mg/l 
umos/c 
mg/L 
mg/L 
mg/L 

02/07/1994 
02/09/1994 
02/14/1994 
02/02/1994 
02/04/1994 .. 
02/02/1994 
02/01/1994 .. units 
02/01/1994 units 
02/07/1994 mg/L 
02/07/1994 mg/L 
02/03/1994 mg/L 
02/14/1994 mg/L 
02/10/1994 mg/L 
02/10/1994 mg/L 
02/10/1994 mg/l 
02i10/1994 mg/L 
02/10/1994 mg/L 
02/10/1994 mg/L 
02/10/1994 mg/l 
02/10/1994 . mg/L 
02/15/1994 mg/L . 
02/15/1994 mg/L 
02/10/1994 mg/l 
02/10/1994 mg/L 
02/10/1994 mg/L 

Blank CCV/ICV 
cone. 

<2.0 
<10. 
0.955. 
<0.1 
<0.10 
<0.1 

<0.005 
<20 
<5.0 
<0.005 
<0.020 
0.08 
<0.005 
<0.010 
<0.010 
0.04 
<0.080 
<0.010 
<0.0005 
<0.005 
<0.010 
<1.0 
<0.020 

Cone. 

15. 
50. 
1430. 
5.0 
5.0 
1.2 
7.00 
7.00 
0.12 
300. 
30. 
0.025 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
0.015 
0.025 
1.00 
1.00 
1.00 

NOTE:· Matrix Spike Sa~les mBY not be saft.,les from this job. 
.. 

· .. 

.. 

. ' ::._·-~.. . ~- -

. •' ·-.:. · .. ·. ·-

Blank should be less: than cthe reporting limit 
CCV/ICV recovery should be 90 • 110X · ·· 
LCS recovery should be 80 · 120% (]llii[J" 'eoove<r •hould be 15 • 125X 

CCV/ICV CCV/ICV LCS 
Cone. Result 

15.4 
46.054 
1334 
5.01 
4.81 
1.223 
7.02 
7.09 
0.1168 
281 
28.141 
0.0259 
0.967 
1.02 
0.911 
0.964 
0.966 
0.956 
0.974 
0.962 
0.0158 
0.0250 
1.05 
0.928 
0.959 

_:.; ~ .... 

X Rec. 

102.7 
92.1 
93.3 
100.2 
96.2 
101.9 
100.3 
101.3 
97.3 
93.7 
93.8 
103.6 
96.7 
102.0. 
91.1 
96.4 
96.6 
95.6 
97.4 
96.2 
105.3 
100.0 
105.0 
92.8 
95.9 

. . . ·- . 

so. 

0.12 

0.040 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
0.0150 
0.020 
1.00 
10.0 
1.00 

Key to terminology: •. · 

LCS LCS 
Result X Rec. 

44.23 

0.1211 

0.0343 
0.931 

. 1.20 
0.860 
0.889 
0.881 
0.887 
0.879 
0.853 
0.0159 
0.0180 
0.926 
8.99 
0.887 

88.5 

100.9 

85.8 . 
93.1 
120.0 
86.0 
88.9 
88.1 
88.7 
87.9 
85.3 
106.0 
90.0 
92.6 
89.9 
88.7 

•· CCV • Continuing Calibration Verification · .. · 
. ltV • lnctepenclent Calibration Verification· 

LCS · Laboratory Control Standard 
MS • Matrix Spike 



lndianapoiis Division 
6964 Hillsdale Ct. 
Indianapolis, IN 46250 

Tel: (317) 842-4261 
Fax: (317) 842-4286 

QUALITY CONTROL REPORT 

Mr. Rick Miller 
R.E. BLATTERT 
5214 s. East Street 
suite 1 
Indianapoli~, IN 46227 

NET Job Number: '94.00237 
Project Description: Griffith Landfill 

·-
02/16/1994 

MS Sample Spike MS MSD MSD Original Duplicate 
Parameter Units Result Result Amount X Rec. Result X Rec. RPD Result Result RPD 

Chloride 
coo 
Conductivity 
Fluoride 
Nitrogen, Ammonia 
Nitrogen, Nitrate 
pH 
Phenol 
Solids, Dissolved 
Sulfate 
Arsenic, diss. (GFAA) 
Bariun, di ss •. (I CP) 
Boron, diss. (ICP) 
Cadmiun, diss. (ICP) 
Chromiun, diss. (ICP) 
Chromiun, diss. (ICP) 
Copper, diss. (ICP) 
Iron, diss~ (ICP) 
Lead, diss~ (ICP) ... 
Lead, diss. (ICP) 
Manganese, diss. (ICP) 
Seleniun, diss. (GFAA) 
Silver, diss. (ICP) 
SodiUm, diss. (ICP) 
Zinc, diss. (ICP) 

mg/L 
mg/L 
umos\c 
mg/L 
mg/L 
mg/L 
units 
mg/L 
mg/L 
1119/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/l 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mgt\. 
mg/L 

..... ·- .. ~ . . -. 

14.8 <2.0 
20.504 <10. 

4.59 
4.97 
1.323 

0.1223 

27.867 
0.0220 
1.15 
1.44 
0.880 
0.859 
0.857 
0.905 
0.892 
0.940 
0.894 
0.825 
0.0 
0.861 
31.4 
0.902 

<0.1 
<0.10 
o. 14 

<0.005 

<5.0 
<0.005 
0.25 
0.49 
<0.005 
<0.010 
0.02 
0.02 
0.11 
0.08 
0.11 
0.01 
<0.005 
<0.010 
29. 
0.03 

15. 
25. 

5.0 
5.0 
1.2 

0.12 

30 
0.040 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
0.020 
1.00 
1.00 
1.00 

NOTE:. MatriX Spike Samples_ may_ not be samples from this job. 

·. ;.': 

Advisory Control-Limits for Qua'uty Control Indi~at~rs: 
>:.-·· .. · -.. :_·~:' __ - .. .· ':·. :-~· ·. ·:: .. 

. . Biarik should be·_ less: than the'r~porting 
.. CCV/Icv recovery shauld be 90 .. ~ 110X 

LCS recovery sh~uld be 80 • 120i-
.· ·.···• MS/MSO recovery' should be 75. ~: 125X : 

RPD should be ~al to or les.s than 20X 

limit 

98.7 
82.0 

91.8 
99.4 
98.6 

101.9 

92.9 
55.0 
90.0 
95.0 
88.0 
85.9 
83.7 
88.5 
78.2 
86.0 
78.4 
81.5 
o.o 
86.1 
240.0 
87.2 

15.5 103.3 4.5 
21.924 87.7 6.7 

4.55 
5.1 
1.2309 

o. 1149 

27.138 
0.0223 
0.947 
1.28 
0.714 
0.740 
0.875 
0.799 
0.921 
0.846 
0.954 
0.768 
0.0 
0.787 
29.3 
0.790 

91.0 
102.0 
90.9 

95.8 

90.5 
55.8 
69.7 
79.0 
71.4 
74.0 
85.5 
77.9 
81.1 
76.6 
84.4 
75.8 
o.o 
78.7 

0.9 
2.5 
8.1 

6.1 

2.6 
1.4 
25.4 
18.4 
20. 
14.9 
2.1 
13. 
3.6 
11.6 
7.4 
7.2 

Key to terminology: 

3,040 3,040 0.0 

7.71 7.73 0.3 

530 570 7.3 

CCV· Continuing_Calibration Verification 
ICY • Independent Calibration Verification 
LCS • Laboratory Control Standard 
MS • Matrix Spike. 
MSD • Matrix Spike Duplicate 



·f . 
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NATIONAL 
ENVIRONMENTAL 

® TESTING, INC. 

PROJECT NARRATIVE 

JOB NUMBER:94.00237 

Indianapolis Division 
6964 Hillsdale Ct. 
Indianapolis, IN 46250 

Tel: (317) 842-4261 
Fax: (317) 842-4286 

GFAA Se MS/MSD, for this di~estion batch, produced low % 
recoveries possibly due to matr1x interference. Spl #80421 was 
diluted to lOx to produce acceptable recoveries. 

The method blank associated with these samples was found to 
contain Boron, and Iron. Boron= 0.078 mg/L, Iron = o. 
034 mgjL. 

Poor recovery of the MS/MSD for several ICP metals was 
observed. Sodium recover¥ was poor due to the amount of Sodium 
in the sample was approx1mately 30 times the amount of spike. 
a postdigest spike was performed on 2/14/1994. Copies of the 
post digest spike are included. 



Sample Name: 80421 DISS 
Run Time: 02/14/~4 10:53:22 
Comment: 
'1ode: CONC 

Elem 
Avge 
SDev 
Y.RSD 

#1 
#2 
#3 

Elem 
Avge 
SDev 
Y.RSD 

#1 
#2 
#3 

Elem 
Avge 
SDev 
Y.RSD 

#1 
#2 
#3 

Elem 
Avge 
SDev 
Y.RSD 

#1 
#2 
=l*3 

Ag 
. 0092 
.0055 
59.27 

. 0101 
. 0142 
. (1(134 

Co 
-.0008 

.0(152 
€:>24.2 

-.0064 
• 0039 
-.0000 

Na 
34.08 

. 23 
.6702 

34.34 
33.90 
34. (l(l 

Zn 
. 0339 
• 0014 
4.186 

. 0324 
. (l353 
• 0339 

. 1335 
. <)262 

• 1188 
• 1179 
. 1638 

Ct· 
• 0066 
.0025 
38.33 

.0075 
.0085 
.0037 

Ni 
• 0083 
.0100 
120.0 

• 0198 
.0033 
• 0018 

8_2496 
.5(120 
. 0077 
1.529 

. 4981 
.4970 
. 5108 

As 
-.0627 

. 0642 
102.3 

-. 1334 
-.0083 
-.0464 

Cu 
. 0091 
.0043 
4€:-.98 

. 0()44 
. (>103 
• 0127 

Pb 
. 0206 
• 0052 
24.98 

• (1181 
. 0172 
• 02€:>€:> 

Ba 
. 2637 
.0012 
.4442 

. 2647 
.2624 
. 2639 

Fe 
. 1255 
.0042 
3.381 

. 1214 
. 1250 
. 1299 

Sb 
. 0938 
. (>234 
24.93 

.(1710 
. 1177 
. 0928 

0 p e .,, a t o t' : b g a 

Be Ca Cd 
.0001 7"-:J C"7 

~·...Jw . 0028 
.0001 .9(> .0071 
211.8 1.235 251.3 

-.0001 71. 6t- • (>088 
. 0001 72. '+7 .0047 
.0002 73.45 -.0(15(1 

K Mg Mn 
34.31 44. 17 • 0236 

3.82 • 26 .(H)ll 

11. 15 .5994 4.845 

30.27 43.95 .0225 
34.79 44. 11 .0236 
37.88 44.47 . 0248 

Se Tl v 
-.0209 . 1447 -.0055 
.0358 • 06 74 • (1(134 

171.7 46.61 61.75 

-.0131 • 0669 -.0095 
• I) 104 . 1870 -.0035 
-.(16(1(1 . 1802 -.0037 

---------------------------------------------------------------------------
Method: ALLELM 
Run Time: 02/14/94 
Comment: 
Mode: CONC 

Elem 
Avge 
SDev 
Y.RSD 

#1 
#2 
#3 

Elem 
Avge 

Ag s...,.t>.. 
• 8739 
. (1(122 
• 2567 

.8765 
• 8728 
• 8724 

Co 
. 8982 

Sample Name: 80421 MS DIG Operator: 
10:57:43 I 

~ '591 ~ E:. C.C~. :: \.Do ~t L 
Fact ot': 1 U 

Al 
1. 207 

• 037 
3.058 

1. 2(19 
1. 244 
1. 1 7(1 

Ct• '0'\.<" 
. 8948 

As 
• 8644 
• 0362 
4. 189 

.8751 
• 8<j4(l 
• 8240 

~\.D 
Ba 
1. 171 
.(117 

1.430 

1. 186 
1. 174 
1. 153 

Fe "'o.o 
1.017 

Be 
·• 9389 
• 0086 
.9183 

.9459 
.9415 
.<:12<:12 

K 
94.b9 

Ca 
77.91 

.4290 

77.93 
78.23 
77.5€:> 

Mg 
47.03 

bga 

Cd 85.\ 
• 8810 
. (1063 
• 7183 

• 8826 
• 8864 
.8741 

5q·~ Mn 
.9153 



!. 

5Dev 
1-RSD 

#1 
#2 
#3 

Elem 
Avge 
SDev 
1-RSD 

#1 
#2 
#3 

Elem 
Avge 
SDev 
1-RSD 

#1 
#2 
#3 

• 1)1)3':1 

.438& 

. 8946 
.9024 
• 8975 

00 
Na '"';> • 

35.31 
• 50 

1.425 

35.76 
35.42 
34.77 

v.. 
Zn V\ '· 

.9441 
• 0028 
. 30Ct4 

.9441 
.9469 
.9413 

.U015 
. 1715 

.8957 
. 8957 
. 8930 

Ni 
. 8798 
• 0251 
2.857 

. 8634 

.8672 
.9087 

0l.O 
8_2496 
1.414 

.012 
• 8566 

1.422 
1.420 
1. 400 

. 0105 
1.080 

.9768 
.9708 
.9564 

Pb IO'·o 

1. 013 
• 012 

1.221 

• 9999 
1. 016 
1. 024 

• (l(lg 

. 8398 

1. 017 
1. 026 
1. 009 

Sb 
1. 065 

. 025 
2.365 

1. 092 
1. 042 
1. 061 

1. 36 
1. 437 

93. 13 
95.65 
95.29 

Se 
.9074 
.0503 
5.541 

.9647 
. 8865 
• 8708 

.43 
_go78 

47.36 
47. 18 
46.55 

Tl 
1. 099 

. ()35 
3.214 

1.058 
1. 123 
1. 115 

. 0059 
.6405 

.9193 
.9181 
. 9086 

v 
.9183 
. 0037 
. 3994 

• 9208 
• 9200 
.9141 

-----------------~---------------------~-----------------------------------

Method: ALLELM Sample Name: 80421 MSD DIG 
Run Time: 02/14/94 11:02:02 
Comment: 
Mode: CONC Cot't'. Factot': 1 

Elem 
Avge 
SDev 
1-RSD 

#1 
#2 
#3 

Elem 
Avge 
SDev 
1-RSD 

#1 
#2 
#3 

Elem 
Avge 
SDev 
1-RSD 

#1 
#2 
#3 

"'"' .\o Ag 
. 7757 
.0110 
1. 413 

. 7706 
. 7682 
.7883 

Co 
• 8340 
• 0066 
. 7909 

. 8316 
• 8290 
.8415 

32.98 
• 67 

2.029 

32.61 
32.57 
33.75 

Al 
1. 384 

. 007 
.5154 

1. 392 
1.381 
1. 379 

c t' co::. .I.e. 
. 8362 
.0068 
. 8090 

.8323 
. 8323 
.8440 

Ni 
• 8301 
• 0073 
• 8857 

• 8251 
. 82£,7 
.8385 

As 
• 8070 
• 0491 
6.088 

• 7882 
. 7701 
• 8628 

Cu ~~."\ 
. 8869 
. 0134 
1. 515 

. 8796 
• 8788 
.9024 

Pb CQ'l.'L. 
• 8717 
• 0021 
. 2436 

• 8727 
. 8732 
• 8692 

e\.o 
Ba 
1. 072 

• 020 
1.886 

1. 060 
1.060 
1. 095 

Fe "'-0 .0 
1. 019 

.010 
.<3535 

1.016 
1.010 
1. 029 

Sb 
.9468 
• 0513 
5.420 

• 8876 
.9762 
.9767 

Be 
• 8629 
.0133 
1. 544 

• 8560 
• 8544 
. 8782 

K 
85.94 

• 56 
.6556 

86.20 
86.32 
85.29 

Se 
. 7921 

2.969 

• 7686 
• 7920 
. 8156 

Opet'at ot': bga 

Ca 
72.65 

• 59 
.8152 

72.38 
72.25 
73.33 

Mg 
43.78 

• b 1 
1. 398 

43.50 
43.35 
44.48 

Tl 
.9734 
• 0836 
8.588 

1. 070 
.9223 
.9280 

Cd ~?..~ 
. 8239 
• 0144 
1. 746 

• 8114 
• 8207 
• 8396 

Mn ~:>.:3. 
. 8529 
• 0093 
1. 087 

• 8481 
• 8469 
• 8635 

v 
• 8527 
. 0090 
1. 058 

. 8489 
• 8462 
• 8630 



'0[...\ .'?> 
q-;,.0 

Elem Zn B 2496 -
Rvge . 8781 1.428 
SDev . 0081 . 026 
1-RSD .9237 1. 850 

#1 . 8720 1.417 
#2 . 8748 1.409 
#3 . 8873 1.458 

Method: ALLELM Sample Name: 80421 MS POST 
Run Time: 02/14/94 11:06:24 
:omment: 
1ode: CONC 

Elem 
Rvge 
SDev 
1-RSD 

#1 
#2 
#3 

Elem 
Rvge 
SDev 
1-RSD 

#1 
#2 
#3 

Elem 
Avge 
SDev 
1-RSD 

#1 
#2 
#3 

Elem 
Rvge 
SDev 
1-RSD 

#1 
#2 

'#3 

Rg 8"1.\ 

. 8710 
. 0039 
. 4426 -

. 8718 
. 8743 
. 8668 

Co 
.8832 
.0073 
. 8310 

.8751 
. 8853 
. 8893 

Na 5~·0 
42.91 

. 58 
1.362 

43.41 
43.07 
42.27 

Zn 0~-~ 
. 9219 
.0037 
.4038 

.9177 

.9234 

.9247 

Rl 
1. 067 
.007 

.6317 

1. 074 
1.060 
1. 06 7 

ct~ e~~ 
.8953 
. 0022 
. 2479 

.8935 
. 8978 
. 8946 

Ni 
.8923 
. 0153 
1. 710 

. 8999 

.8748 

Rs 
.8843 
.0196 
2.221 

. 8857 
.9033 
.8641 

Cu 17\ \.'7-. 
.9125 
.0081 
. 8834 

.9188 

.9153 
.9034 

Pb o-_O-~ 
. 8996 
. 0469 
5.218 

. 8728 
. 8722 

.9023 .9538 
q~·o 

B 2496 -
1.454 

. 011 
.7306 

1. 462 
1. 457 
1.442 

Ba 
1. 185 

. 016 
1. 345 

1. 199 
1. 189 
1. 168 

Fe qo.o 

1. 023 
. 004 

. 4375 

1.022 
1. 028 
1.019 

Sb 
.9534 
. 0280 
2.939 

.9223 

.9613 
. 9767 

Be 
.9482 
. 0059 
.6201 

.<:1516 
.9516 
.9415 

K 
82.42 

4.40 
5.344 

77.64 
83.31 
86.32 

Se 
.8630 
.0313 
3.629 

. 8316 
.8630 
. 8943 

Opet~at at~: bga 

Ca 
71. 21 

. 54 
. 7613 

70.60 
71. 40 
71.64 

Mg 
43.59 

. 09 
.2159 

43.61 
43.68 
43.49 

Tl 
1. 012 

. ()35 
3.497 

.9853 
.9990 
1.052 

Cd <3"~·~ 
.8798 
.0095 
1. 076 

. 8696 
. 8883 
.8813 

Mn 0'3-0J 
.9093 
.0034 
.3752 

.9054 
. 9113 
. 9113 

v 
.9155 
.0024 
. 2611 

.9129 
. 9161 
.9175 

·---------------------------------------------------------------------------
'1ethod: ALLELM Sample Name: CCV 
: ~un Time: 02/14/94 11:10:45 
·comment: 

Opet~at at~: bga 



~thod: ALLELM Sample Name: 80421 MSD POST 
un Time: 02/14/'34 11:41:59 

Comment: 
,.,.,'Jde: CONC Cot't'. Fact ot': 1 

C:lem 
Avge 
3Dev 
t.RSD 

.l:t1 
J:l:2 
'ft3 

::lem 
~vge 

SDev 
. '-RSD 

#1 
it2 
t3 

Elem 
~vge 

>Dev 
1-RSD 

H 
#2 
#3 

Ag \3'-\.'-\ Al 
. 8441-#: 1. 049 
. 0049 ~- \ . 021 
. 5748 

. 8390 
. 8486 
.8447 

Co 
. 8486 
. 0166 
1. 961 

. 8302 
. 8533 
. 8625 

1.966 

1.030 
1. 071 
1. 048 

Ct' e«D.6 
. 8857 !:f?: 
.0118 1-\ 
1 777 

• \JWW 

.8722 
. 8940 
. 8908 

N 0\.Y.-D N' 
~ ~ \l...'V'v 1 

4..:.. . .:..9 ~s. 8794 
. 43 ?· . 0253 

.9874 2.873 

43.61 . 8647 
43.67 .<3085 
42.9(1 . 8648 

c:,.;,.O 
As Ba ~ 
. 8055 1. 188 \.\ 
. 06S5 . 011 
8.2S1 .9280 

. 8401 1. 192 
.7288 1. 196 
. 8476 1. 175 

Cu 8'1- \ Fe 6"'\.0 v 
. 8<314~ 

-:z...Y' 
1. 013)---

. 0063 .,.--:> . 013 I.\ 

• 7039 1. 28(1 

. 88<32 1.002 
. 8985 1. 027 
. 88S5 1.011 

Pb 3~-'Z Sb 
• 8S 1 S p . 8807 
. 0425 t-\.3 . 0131 
4.926 1.4<30 

. 8179 . 86<32 
. 8643 .8780 
.9027 . 8950 

:....::lem 
Avge 

: mev 
;. ;RSD 

Z n 0 '1 :or:>v B 2496 
5'1.0 

- ~?0 .90(13~,- 1.370 ;:g; . 0136 ...Z- ") . 008 .o 
1. 514 . 5632 

. 8892 1. 366 
.9156 1.37<3 
. 8<362 1. 365 

Opet'at ot~: bga 

Be 
.9412 
.OOE:-2 
.6533 

.<3370 
.<3483 
.9384 

K 
-30.66 

2.48 
8.078 

-28.05 
-30.97 
-32.98 

Se 
.9199 
.0275 
2.994 

.9223 
. 8912 
.9461 

Ca 
t-8. 0'+ 

1. 20 
1. 765 

6S.S5 
68.65 
68.81 

Mg 
42.59 

. 37 
• 8728 

42.21 
42.95 
42.61 

Tl 
.7231 
.(14(15 
5.6,00 

.6828 
.7229 
. 7637 

Cd Sb·,..·\·9 
. 8672 ~ 
. 0114 I· 

1. 313 

. 8542 

.8757 

. 8715 

ll1n 
~~.A 

~-> 
.8832 ft.'?'? 
.0054 ~ 
.t-165 

'> ,\) 

. 8769 
.8863 
.8863 

v 
. 8947 
.0121 
1.357 

. 881 (I 

.9040 
. 8992 

~--------------------------------------------------------------------------

M~thod: ALLELM Sample Name: 80422 DISS Opet'at ot': bga 
Run Time: 02/14/94 11:46:18 

C: mment: 
~ de: CONC Corr. Factor: 1 

,cl em Ag Al As Ba Be Ca Cd 
~ IVge . 0005 . 1524 -.0954 . 1244 -.0000 108.3 -.0006 
;::::>Dev .0038 . 01 (18 . 031 (I .0013 .0000 . 7 .0020 
ii.RSD 831. b 7.064 32.54 1.054 3.898 .6221 358.7 

1 . 002'+ . 1423 - . 1017 . 1229 -.0000 107.5 . 0004 
#2 -.0039 . 1637 - . 1228 . 1249 -.0000 108.7 .0008 
.1J.3 .0028 . 1512 -.Ot-17 . 1254 -.000(1 108. 7 -.0029 



R.E. Blattert and Assoc. 
5214 South East Street 

CERTIFICATE OF ANALYSIS 

Order #: 95-01-591 
Date: 02/23/95 11:27 

Suite 1, Park 31 South 
Indianapolis, Indiana 46227 
Attn: David E. Norris 

Work ID: 1408 Town Of Griffith 
Date Received: 01/27/95 

Purchase Order: IN003 
Invoice Number: 

Sample Sample 
Number' Description 
01 MW-lS water 
02 MW-lD Water 
03 MW-2S Water 
04 MW-2D Water 
OS MW-3S Water 

Date Completed: 02/13/95 

Client Code: BLATTERT 

SAMPLE IDENTIFICATION 

Sample Sample 
Number Description 

it!·" ~:t!lf~f~!;;! 
.. ,,,.,,·; .. 09. ,. ·"' MW-;.SS Water.~;:.J" 

···~~~i~1-:ql·~_ .... 1i_~(-..... 
This report may not be reproduced except in full, without 
prior approval. 

Certified By 

Environmental Service Group 
DIVISION OF ASTBURY GABRIEL CORP. (317) 290-1471 
5933 WEST 71 ST STREET INDIANAPOLIS. INDIANA 4F;?7R I= A Y I ':I. 1 'TI ?Of\. 1 ~7n 



Order # 95-01-591 
02/23/95 11:27 

Sample: 01BW MW-1S Water 

Test Description 
Chlorides, Titrimetric 

Fluoride 
N-Nitrate, Cd Reduct. Col. 
Sulfate, Turbidimetric 
Total Diss Solids at 180°C 

Sample: 01CW MW-1S Water 

Test Description 
Dissolved Arsenic, GFAAS 
Dissolved Barium, ICAPES 
Dissolved Boron, ICAPES 
Dissolved Cadmium, GFAAS 
Dissolved Chromium, ICAPES 
Dissolved Copper, ICAPES 
Dissolved Iron, ICAPES 
Dissolved Lead, GFAAS 
Dissolved Manganese,ICAPES 
Dissolved Mercury, CVAAS 

Dissolved Silver, ICAPES 
Dissolved Sodium, ICAPES 
Dissolved Zinc, ICAPES 

Sample: 01DW MW-1S Water 

Test Description 

Ammonia-N 
Chemical Oxygen Demand 

Sample: OlEW MW-1S Water 

Test Description 
Phenols, Manual 4AAP 

Sample: 02BW MW-1D Water 

Test Description 
Chlorides, Titrimetric 
Fluoride 
N-Nitrate, Cd Reduct. Col. 
Sulfate, Turbidimetric 
Total Diss Solids at 180°C 

Sample: 02CW MW-1D Water 

Test Description 
Dissolved Arsenic, GFAAS 
Dissolved Barium, ICAPES 
Dissolved Boron, ICAPES 

TEST RESULTS BY SAMPLE 

Collected: 01/26/95 category: 

Result Limit Units 

88.0 10.0 mg/L 

0.156 0.020 mg/L 

<0.50 0.50 mg/L N-N03 
470.0 5.0 mg/L S04 

460.0 1.0 mg/L 

Collected: 01/26/95 category: 

Result Limit Units 

<0.010 0.010 mg/L 

0.274 0.050 mg/L 

0.293 0.020 mg/L 

<0.0010 0.0010 mg/L 
<0.020 0.020 mg/L 

<0.020 0.020 mg/L 

2·. 450 0. 010 mg/L 

f.i'C:'\:W:B'>':'f~.,;e,;;:i@:!~fK-''' 0 •f~'gb,~~i·~ : :.:f''~~eW~~j~ 

~~~,,JJ~m;ttf~ "~ ~~ 
Collected: 01/26/95 category: 

Result Limit Units 

10.00 5.00 mg/L 
40.0 10.0 mg/L 02 

Collected: 01/26/95 category: 

Result Limit Units 

<0.005 0.0050 mg/L 

Collected: 01/26/95 category: 

Result Limit Units 

58.0 10.0 mg/L 
0.373 0.020 mg/L 

<0.50 0.50 mg/L N-N03 

102.0 5.0 mg/L S04 

508.0 1.0 mg/L 

Collected: 01/26/95 category: 

Result 
<0.010 

0.228 
0.315 

Limit 
0.010 
0.050 
0.020 

Units 
mg/L 
mg/L 
mg/L 

Environmental Service Group 

Page 2 

WATER 

Anal~zed ~ 
02/10/95 MB 

02/10/95 MB 

01/27/95 TLO 
02/13/95 TLO 
02/10/95 TLO 

WATER 

Anal~zed ~ 
02/06/95 KAK 
02/03/95 CPV 
02/06/95 CPV 
02/07/95 KAK 
02/03/95 CPV 
02/03/95 CPV 
02/03/95 CPV 
02/06/95 KAK 
02/03/95 CPV 
02/03/95 KAK 
02/06/95 KAK 
02/03/95 CPV 
02/06/95 CPV 
02/03/95 CPV 

WATER 

Anal~zed ~ 
02/10/95 ss 
01/30/95 TLO 

WATER 

Anal~zed ~ 
02/10/95 TLO 

WATER 

Anal~zed ~ 
02/10/95 MB 

02/10/95 MB 

01/27/95 TLO 
02/13/95 TLO 
02/10/95 TLO 

WATER 

Anal~zed ~ 

02/06/95 KAK 
02/03/95 CPV 
02/06/95 CPV 

DIVISION OF ASTBURY GABRIEL CORP. 
5933 WEST 71ST STREET INDIANAPOLIS, INDIANA 46278 

(317) 290-1471 
FAX 13171290-1670 



Page 3 Order # 95-01-591 
02/23/95 11:27 TEST RESULTS BY SAMPLE 

Test Description 
Dissolved Cadmium, GFAAS 
Dissolved Chromium, !CAPES 
Dissolved Copper, !CAPES 
Dissolved Iron, !CAPES 
Dissolved Lead, GFAAS 
Dissolved Manganese,ICAPES 
Dissolved Mercury, CVAAS 
Dissolved Selenium, GFAAS 
Dissolved Silver, !CAPES 
Dissolved Sodium, !CAPES 
Dissolved Zinc, !CAPES 

Sample: 02DW MW-10 Water 

Test Description 
Ammonia-N 
Chemical Oxygen Demand 

Sample: 02EW MW-10 Water 

Test Description 
Phenols, Manual 4AAP 

Sample: 03BW MW-2S 

Test Description 
Chlorides, Titrimetric 

Sample: 03CW MW-25 Water 

Test Description 
Dissolved Boron, !CAPES 
Dissolved Sodium, !CAPES 

Sample: 03DW MW-25 Water 

Test Description 
Ammonia-N 
Chemical Oxygen Demand 

Sample: 03EW MW-25 Water 

Test Description 
Phenols, Manual 4AAP 

Sample: 04BW MW-2D Water 

Test Description 
Chlorides, Titrimetric 

Result 
<0.0010 

<0.020 
<0.020 
<0.010 

<0.0050 
0.026 

<0.00050 
<0.010 
<0.010 

38.80 
0.027 

Limit 
0.0010 

0.020 
0.020 
0.010 

0.0050 
0.010 

0.0005 
0.010 
0.010 
1.00 

0.010 

Units 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

Analyzed 
02/07/95 
02/03/95 
02/03/95 
02/03/95 
02/06/95 
02/03/95 
02/03/95 
02/06/95 
02/03/95 
02/06/95 
02/03/95 

Collected: 01/26/95 Category: WATER 

.§y 

KAK 
CPV 
CPV 
CPV 
KAK 
CPV 
KAK 

KAK 
CPV 
CPV 
CPV 

Limit 
5.00 

. 0 

Analyzed .§y 

02/10/95 ss 
01/30/95 TLO 

Result 
<10.0 

Limit 
10.0 

Units 
mg/L 

WATER 

Analyzed 
02/10/95 

WATER 

Analyzed 
02/10/95 

Collected: 01/26/95 Cat~gory: WATER 

Result 
0.196 
12.20 

Limit 
0.020 

1. 00 

Units 
mg/L 
mg/L 

Analyzed 
02/06/95 
02/06/95 

Collected: 01/26/95 Category: WATER -

Result 
<5.0 
10.0 

Limit 
5.00 
10.0 

Units 
mg/L 

mg/L 02 

Analyzed 
02/10/95 
01/30/95 

Collected: 01/26/95 Category: WATER 

Result 
<0.005 

Limit 
0.0050 

Units 
mg/L 

Analyzed 
02/10/95 

Collected: 01/26/95 Category: WATER 

Result 
26.0 

Limit 
10.0 

Units 
mg/L 

Analyzed 
02/10/95 

.§y 

TLO 

.§y 

CPV 
CPV 

.§y 

ss 
TLO 

.§y 

TLO 

Environmental Service Group 
DIVISION OF ASTBURY GABRIEL CORP. 
5933 WEST 71 ST STREET INDIANAPOLI.C::. INniANA 4fi?7R 

(317) 290-1471 
c: 11 v 1''117\ ?on_. <:"7n 



Order # 95-01-591 
02/23/95 11:27 

Sample: 04CK MW-2D Water 

Test Descri~tion 
Dissolved Boron, !CAPES 
Dissolved Sodium, !CAPES 

Sample: 04DW MW-2D Water 

Test Descri~tion 
Ammonia-N 
Chemical Oxygen Demand 

Sample: 04EW MW-2D Water 

Test Descri~tion 
Phenols, Manual 4AAP 

TEST RESULTS BY SAMPLE 

Collected: 01/26/95 category: 

Result ~ Units 
0.328 0.020 mg/L 
32.10 1.00 mg/L 

Collected: 01/26/95 category: 

Result ~ Units 
<5.0 5.00 mg/L 

<10.0 10.0 mg/L 02 

Collected: 01/26/95 category: 

Result Limit Units 
<0.005 0.0050 mg/L 

Sample: 05BW MW-3S Water Collected: 01/26/95 .. category: 

~~~r:::~iT~!;~metric l' ~tf~r <-,J~i!f!c~q "}::~~ 
Sample: 05CK MW-3S water:-::21:~~-;~"·'~· .,, .... i ., . Collected:'. Oi/26/95 'category: 

Test Descri~tion . :;~t~¥~~~~t~~~PiR1~g1~~~:11&;~~~:imil~~ ';:~~ii;?}-· .··_ ··Yt~r~ni ts 

Dissolved Boron, !CAPES 0.187 0.020 mg/L 
Dissolved Sodium, !CAPES 28.10 1. 00 mg/L 

Sample: 05DW MW-3S Water Collected: 01/26/95 category: 

Test Descri~tion Result ~ Units 

Ammonia-N <5.0 5.00 mg/L 
Chemical Oxygen Demand 24.0 10.0 mg/L 02 

Sample: 05EW MW-3S Water Collected: 01/26/95 category: 

Test Descri~tion Result Limit Units 

Phenols, Manual 4AAP <0.005 0.0050 mg/L 

Sample: 06BW MW-3D Water Collected: 01/26/95 category: 

Test Descri~tion Result Limit Units 

Chlorides, Titrimetric 10.0 10.0 mg/L 

Sample: 06CK MW-3D Water Collected: 01/26/95 category: 

Test Descri~tion Result Limit Units 

Dissolved Boron, !CAPES 0.216 0.020 mg/L 

Dissolved Sodium, !CAPES 25.20 1. 00 mg/L 

Environmental Service Croup 
DIVISION OF ASTBURY GABRIEL CORP. 

Page 4 

WATER 

Anal:llzed ~ 
02/06/95 CPV 
02/06/95 CPV 

WATER 

Anal:llzed ~ 
02/10/95 ss 
01/30/95 TLO 

WATER 

Anal:llzed ~ 
02/10/95 TLO 

WATER 

Anal:llzed ~ 
02/10/95 MB 

WATER 

Anal:llzed ~ 
02/06/95 CPV 
02/06/95 CPV 

WATER 

Anal:llzed ~ 
02/10/95 ss 
01/30/95 TLO 

WATER 

Anal:llzed ~ 
02/10/95 TLO 

WATER 

Anal:llzed ~ 
02/10/95 MB 

WATER 

Anal:llzed ~ 
02/06/95 CPV 
02/06/95 CPV 

(317) 290-1471 
!i~~~ WEST 71ST STREET INniANAPnl I~ INniANA .di':?7R &:' t. v t<11 "TI 'lon . ..::·71'' 



Order # 95-01-591 
02/23/95 11:27 

Sample: 06DW MW-3D Water 

Test Description 
Ammonia-N 
Chemical Oxygen Demand 

Sample: 06EW MW-3D Water 

Test Description 
Phenols, Manual 4AAP 

Sample: 07BW MW-4S Water 

Test Description 
Chlorides, Titrimetric 

TEST RESULTS BY SAMPLE 

Collected: 01/26/95 

Result Limit 
<5.0 5.00 

<10.0 10.0 

Collected: 01/26/95 

Result Limit 
<0.005 0.0050 

Collected: 01/26/95 

Result 
777.0 

Limit 
10.0 

category: 

Units 
mg/L 

mg/L 02 

category: 

Units 
mg/L 

category: 

Units 
mg/L 

Page 5 

WATER 

Anal~zed 

02/10/95 
01/30/95 

WATER 

Anal~zed 

02/10/95 

WATER 

Anal~zed 

02/10/95 

~ 
ss 
TLO 

~ 
TLO 

~ 
MB 

Sample: 07CW MW-4S Water Collected: 01/26/95 category: WATER 

Test Description 
Dissolved Boron, ICAPES g 
Dissolved Sodium, I CAPES .G 

~i!: 
/'~~;:~ 

Sample: 07DW MW-4S Water"';·'%· 

Test Description 
Ammonia-N 
Chemical Oxygen Demand 

16.50 
90.0 

5.00 
10.0 

mg/L 
mg/L 02 

Anal~zed !2Y 
02/06/95 CPV 
02/06/95 CPV 

WATER 

Anal~zed !2Y 
02/10/95 ss 
01/30/95 TLO 

Sample: 07EW MW-4S Water Collected: 01/26/95 category: WATER 

Test Description 
Phenols, Manual 4AAP 

Result 
<0.005 

Limit 
0.0050 

Units 
mg/L 

Anal~zed 

02/10/95 
!2Y 
TLO 

Sample: OBBW MW-4D Water Collected: 01/26/95 category: WATER 

Test Description 
Chlorides, Titrimetric 

Sample: oacw MW-4D Water 

Test Description 
Dissolved Boron, ICAPES 
Dissolved Sodium, ICAPES 

Sample: OBDW MW-4D Water 

Test Description 
Ammonia-N 
Chemical Oxygen Demand 

Result 
140.0 

Limit 
10.0 

Collected: 01/26/95 

Result Limit 
0.257 0.020 
76.00 2.00 

Collected: 01/26/95 

Result Limit 
<5.0 5.00 
14.0 10.0 

Environmental Service Group 
DIVISION OF ASTBURY GABRIEL CORP. 
5933 WEST 71 ST STREET INDIANAPOLIS. INDIANA 4R?7R 

Units Anal~zed j2y 

mg/L 02/10/95 MB 

category: WATER 

Units Anal:z::zed !2Y 
mg/L 02/06/95 CPV 
mg/L 02/06/95 CPV 

category: WATER 

Units Anal:z::zed !2Y 
mg/L 02/10/95 ss 

mg/L 02 01/30/95 TLO 

(317} 290-1471 
I=AY 1':117\ ?OI'\..11':7n 



Order # 95-01-591 
02/23/95 11:27 TEST RESULTS BY SAMPLE 

Sample: OSEW MW-4D Water 

Test Description 
.Phenols, Manual 4AAP 

Sample: 09BW MW-5S Water 

Test Description 
Chlorides, Titrimetric 

Sample: 09CW MW-5S Water 

Test Description 
Dissolved Boron, ICAPES 
Dissolved Sodium, ICAPES 

Sample: 09DW MW-5S Water 

Test Description 
Anunonia-N 
Chemical Oxygen Demand 

Sample: 09EW MW-SS 

Test Description 
Phenols, Manual 4AAP 

Sample: 10BW MW-5D Water 

Test Description 
Chlorides, Titrimetric 

Sample: 10CW MW-5D Water 

Test Description 
Dissolved Boron, ICAPES 
Dissolved Sodium, ICAPES 

Sample: lODW MW-5D Water 

Test Description 
Anunonia-N 
Chemical Oxygen Demand 

Sample: 10EW MW-SD Water 

Test Description 
Phenols, Manual 4AAP 

Collected: 01/26/95 Category: 

Result Limit Units 
<0.005 0.0050 mg/L 

Collected: 01/26/95 Category: 

Result Limit ~ 
52.0 10.0 mg/L 

Collected: 01/26/95 Category: 

Result Limit Units 
0.261 0.020 mg/L 
31.60 1.00 mg/L 

Collected: 01/26/95 Category: 

,,.. .,~~~~~~JI~0o";i~~~1~ 
'" Coll~cted::Ol/26/95·; Category: 

· · Rft11t . ~;}i?~[imif";(((:~j'{J-_;:' \~';f~;!iJ:i ts 

<0.005 0.0050 mg/L 

Collected: 01/26/95 Category: 

Result Limit Units 
46.0 10.0 mg/L 

Collected: 01/26/95 Category: 

Result Limit Units 
0.230 0.020 mg/L 
28.50 1. 00 mg/L 

Collected: 01/26/95 Category: 

Result Limit Units 
<5.0 5.00 mg/L 
19.0 10.0 mg/L 02 

Collected: 01/26/95 Category: 

Result Limit Units 
<0.005 0.0050 mg/L 

Environmental Service Group 
DIVISION OF ASTBURY GABRIEL CORP. 

Page 6 

WATER 

Anal;ized gy 
02/10/95 TLO 

WATER 

Anal;ized gy 
02/10/95 MB 

WATER 

Anal;ized gy 
02/06/95 CPV 
02/06/95 CPV 

WATER 

Anal;ized gy 
02/10/95 ss 
01/30/95 TLO 

WATER 

Anal;ized gy 
02/10/95 TLO 

WATER 

Analyzed ~ 
02/10/95 MB 

WATER 

Analyzed gy 
02/06/9$ CPV 
02/06/95 CPV 

WATER 

Analyzed gy 
02/10/95 ss 
01/30/95 TLO 

WATER 

Analyzed ~ 
02/10/95 TLO 

(317) 290-1471 
5933 WEST 71 ST STREET INDIANAPOLIS. INDIANA 4n:?7R I=AY 1~17\ ?an.•t::7n 



Order # 95-01-591 
02/23/95 11:27 TEST RESULTS BY SAMPLE 

Sample Description: MW-1S Water Lab No: OlA 

Test Description: Volatile Organics, PATGCMS Method: SW846_8260 

Collected: 01/26/95 Category: .WATER 

PARAMETER CAS NUMBER RESULT 

Dichlorodifluoromethane 75-71-8 NO 

Chloromethane 74-87-3 NO 

Vinyl chloride 75-01-4 NO 

·Bromomethane 74-83-9 NO 

Chloroethane 75-00-3 NO 

Acrolein 

Acetone 

k 
1, 1-Dichloroetl~~e , ... 

,/gidtifi~{{;: 

Iodomethane 74-88-4 NO 

Acrylonitrile 107-13-1 NO 

Methylene chloride 75-09-2 NO 

carbon disulfide 75-15-0 BQL 

trans-1,2-Dichloroethene 156-60-5 NO 

1,1-Dichloroethane 75-34-3 NO 

Vinyl acetate 108-05-4 NO 

2-Butanone (MEK) 78-93-3 BQL 

cis-1,2-Dichloroethene 159-59-2 NO 

Chloroform 67-66-3 NO 

1,1,1-Trichloroethane 71-55-6 NO 

1,2-Dichloroethane 107-06-2 NO 

Benzene 71-43-2 NO 

Environmental Service Croup 
DIVISION OF ASTBURY GABRIEL CORP. 
5933 WEST 71 ST STREET INDIANAPOLIS. INDIANA 46278 

Test Code: VOC_44 

LIMIT BLANK 

10 NO 

10 NO 

10 NO 

10 NO 

10 NO 

5.0 NO 

5.0 NO 

5.0 BQL 

5.0 NO 

5.0 NO 

5.0 NO 

25 NO 

10 BQL 

5.0 NO 

5.0 NO 

5.0 NO 

5.0 NO 

5.0 NO 

Page 7 

BLANK 

LIMIT 

10 

10 

10 

10 

10 

10 

25 

25 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.o-

25 

10 

5.0 

5.0 

5.0 

5.0 

5.0 

(317) 290-1471 
I=A)( 1~17\ .,QI'\..11':7n 



Order # 95-01-591 Page 8 

02/23/95 11:27 TEST RESULTS BY SAMPLE 

Sample Description: MW-1S Water Lab No: OlA 

Test Description: Volatile Organics, PATGC>IS Method: SW846_8260 Test Code: VOC_44 

Collected: 01/26/95 Category: WATER 

Carbon tetrachloride 56-23-5 ND 5.0 ND 5.0 

1,2-Dichloropropane 78-87-5 NA 5.0 ND 5.0 

Dibromomethane 106-93-4 ND 5.0 ND 5.0 

Trichloroethene 79-01-6 ND 5.0 ND 5.0 

2-Chloroethyl vinyl ether 110-75-8 ND 10 ND 10 

Bromodichloromethane 75-27-4 ND 5.0 ND 5.0 

2-Hexanone 591-78-6 ND 5.0 ND 5.0 

trans-1,3-Dichloropropene 10061-02-6 ND 5.0 ND 5.0 

5.0 

5.0 

5.0 

10 

4-Methyl-2-pentanone (MIBK) 108-10-1 ND 5.0 ND 5.0 

Dibromochloromethane 124-48-1 ND 5.0 ND 5.0 

Tetrachloroethene 127-18-4 NA 5.0 ND 5.0 

Chlorobenzene 108-90-7 ND 5.0 ND 5.0 

Ethylbenzene 100-41-4 ND 5.0 ND 5.0 

Total xylenes" 1330-20-7 ND 5.0 ND 5.0 

Bromoform 75-25-2 ND 5.0 ND 5.0 

Styrene 500-42-5 ND 5.0 ND 5.0 

1,1,2,2-Tetrachloroethane 79-34-5 ND 5.0 ND 5.0 

1,2,3-Trichloropropane 96-18-4 ND 5.0 ND 5.0 

1,3-Dichlorobenzene 541-73-1 NA 5.0 ND 5.0 

1,4-Dichlorobenzene 106-46-7 NA 5.0 ND 5.0 

1,2-Dichlorobenzene 95-50-1 NA 5.0 ND 5.0 

Environmental Service Group 
DIVISION OF ASTBURY GABRIEL CORP. (317) 290-1471 
5933 WEST 71ST STREET INDIANAPOLIS. INDIANA 46278 ~A "I( 1~17\ ?Qf\..1~70 



Order # 95-01-591 Page 9 

02/23/95 11:27 TEST RESULTS BY SAMPLE 

Sample Description: MW-1S Water Lab No: OLA 

Test Description: Volatile Organics, PATGCMS Method: SW846_8260 

Collected: 01/26/95 Category: WATER 

SURROGATE 

1,2-Dichloroethane-d4 

Toluene-dB 

p-Bromofluorobenzene 

Analytical Run Information: 

EXTRACTED 

DATE RUN 

\RECOVERY 

101 

101 

99 

LIMITS 

79 

75 

71 

01/30/95 

Environmental Service Group 
DIVISION OF ASTBURY GABRIEL CORP. 
5933 WEST 71 ST STREET INDIANAPOLI~. INniANA 4f:?7R 

Test Code: VOC_44 

114 

126 

114 

(317) 290-1471 
!:dY 1':1171 ?On.1t:7n 



-
Order # 95-01-591 
02/23/95 11:27 TEST RESULTS BY SAMPLE 

Sample Description: MW-1D Water Lab No: 02A 
Test Description: Volatile Organics, PATGCMS Method: SW846_8260 

Collected: 01/26/95 Category: WATER 

PARAMETER CAS NUMBER RESULT. 

Dichlorodifluoromethane 75-71-8 ND 

Chloromethane 74-87-3 ND 

Vinyl chloride 75-01-4 ND 

Bromomethane 74-83-9 ND 

Chloroethane 75-00-3 ND 

Acetone 

Iodomethane 74-88-4 ND 

Acrylonitrile 107-13-1 ND 

Methylene chloride 75-09-2 ND 

Carbon disulfide 75-15-0 10 

trans-1,2-Dichloroethene 156-60-5 ND 

1,1-Dichloroethane 75-34-3 ND 

Vinyl acetate 108-05-4 ND 

2-Butanone (MEK) 78-93-3 BQL 

cis-1,2-Dichloroethene 159-59-2 ND 

Chloroform 67-66-3 ND 

1,1,1-Trichloroethane 71-55-6 ND 

1,2-Dichloroethane 107-06-2 ND 

Benzene 71-43-2 ND 

Environmental Service Croup 
DIVISION OF ASTBURY GABRIEL CORP. 
5933 WE~T 71 ~T ~TRFFT INniANAPnl IC::: INniANA li~?7A 

Test Code: VOC_44 

LIMIT BLANK 

10 ND 

10 ND 

10 ND 

10 ND 

10 ND 

)~:""""##~ 
.. 

ND 

5.0 ND 

5.0 ND 

5.0 BQL 

5.0 ND 

5.0 ND 

5.0 ND 

25 ND 

10 BQL 

5.0 ND 

5.0 ND 

5.0 ND 

5.0 ND 

5.0 ND 

Page 10 

BLANK 

LIMIT 

10 

10 

10 

10 

10 

10 

25 

25 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

50 0-

25 

10 

5.0 

5.0 

5.0 

5.0 

5.0 

(31 7) 290-1471 
c A v l'l"' '"7\ f")nn .. e"'7n 



-
Order # 95-01-591 

02/23/95 11:27 TEST RESULTS BY SAMPLE 

Sample Description: MW-1D Water Lab No: 02A 

Test Description: Volatile Organics, PATGCMS Method: SW846_8260 

Collected: 01/26/95 Category: WATER 

Carbon tetrachloride 56-23-5 ND 

1,2-Dichloropropane 78-87-5 NA 

Dibromomethane 106-93-4 ND 

Trichloroethene 79-01-6 ND 

2-Chloroethy1 vinyl ether 110-75-8 ND 

Bromodichloromethane 75-27-4 ND 

2-Hexanone 591-78-6 ND 

trans-1,3-Dichloropropene 10061-02-6 ND 

4-Methyl-2-pentanone (MIBK) 108-10-1 ND 

Dibromochloromethane 124-48-1 ND 

Tetrachloroethene 127-18-4 NA 

Chlorobenzene 108-90-7 ND 

Ethylbenzene 100-41-4 ND 

Total xylenes 1330-20-7 ND 

Bromoform 75-25-2 ND 

Styrene 500-42-5 ND 

1,1,2,2-Tetrachloroethane 79-34-5 ND 

1,2,3-Trichloropropane 96-18-4 ND 

1,3-Dichlorobenzene 541-73-1 NA 

1,4-Dichlorobenzene 106-46-7 NA 

1,2-Dichlorobenzene 95-50-1 NA 

Environmental Service Group 
DIVISION OF ASTBURY GABRIEL CORP. 
5933 WEST 71 ST STREET INDIANAPOUR 1Nn1ANA 4F;?7R 

Page 11 

Test Code: VOC_44 

5.0 ND 5.0 

5.0 ND 5.0 

5.0 ND 5.0 

5.0 ND 5.0 

10 ND 10 

5.0 ND 5.0 

5.0 ND 5.0 

5.0 ND 5.0 

ND 5.0 

ND 10 

5.0 ND 5.0 

5.0 ND 5.0 

5.0 ND 5.0 

5.0 ND 5.0 

5.0 ND 5.0 

5.0 ND 5.0 

5.0 ND 5.0 

5.0 ND 5.0 

5.0 ND 5.0 

5.0 ND 5.0 

5.0 ND 5.0 

5.0 ND 5.0 

5.0 ND 5.0 

(317) 290-1471 
'l=b.V 1''1171 ?Orl.11':"?n 



Order # 95-01-591 

02/23/95 11:27 TEST RESULTS BY SAMPLE 

Sample Description: MW-1D Water Lab No: 02A 

Page 12 

Test Description: Volatile Organics, PATGCMS Method: SWB46_8260 Test Code: VOC_44 

Collected: 01/26/95 

SURROGATE 

1,2-Dichloroethane-d4 

Toluene-dB 

p-Bromofluorobenzene 

Analytical Run Information: 

EXTRACTED 

DATE RUN 

Category: WATER 

%RECOVERY 

100 

98 

102 

LIMITS 

79 

75 

71 

01/30/95 

JM 

114 

126 

114 

~-~.--._.~.-.·.·_-_._.·:_'. __ :_. __ -._: __ "'.~ .. ·•--.·_;_:,;_iu~_ .. f.~g~_:,•_.:~_-·,:._··_._~L?_; __ ._:: ... : .. -.~.:;_: __ ~· .. :~.~--;···.·:·_ .. -_:_~-;_;~---~.·;""r.~_::.".•_·(:;~i::;:)~it:. ~: -· 
~ ---0 _ . ._. - .~:;::;;wfJ~rl 

Environmental Service Group 
DIVISION OF ASTBURY GABRIEL CORP. 
<;Q':I':I WI=C::T 71C::T C::TRI=I=T 1"-lnldll.ldPI"'IIIC:: lll.lniAII.IA At:')"7D 

(317) 290-1471 
e"'v ,,.,."'7\ "'n"' .. ~'!'....,,... 



Order # 95-01-591 
02/23/95 11:27 TEST RESULTS BY SAMPLE 

Sample Description: MW-2S Water Lab No: 03A 

Test Description: Volatile Organics, PATGCMS Method: EPA_624 

Collected: 01/26/95 

PARAMETER 

Methylene chloride 

trans-1,2-Dichloroethene 

1,1-Dichloroethane 

2-Butanone 

cis-1,2-Dichloroethene 

Benzene 

Toluene 

Ethylbenzene 

1,2-Dichloroethane-d4 

Toluene-dB 

p-Bromofluorobenzene 

Analytical Run Information: 

EXTRACTED 

DATE RUN 

ANALYST 

INSTRUMENT 

FILE ID 

CONC FACTOR 

UNITS 

Category: WATER 

CAS NUMBER RESULT 

75-09-2 NO 

156-60-5 NO 

75-34-3 NO 

78-93-3 BQL 

159-59-2 NO 

101 

100 

102 

79 

75 

71 

01/30/95 

JM 

597lMS 

0101014.0 

l. 00 

ug/L 

Environmental Service Croup 
DIVISION OF ASTBURY GABRIEL CORP. 
5933 WEST 71ST STREET INDIANAP()I 1!=:. INniANA .i1';.,7R 

Page 13 

Test Code: VOC_LF 

LIMIT 

5.0 

5.0 

5.0 

10 

5.0 

114 

126 

114 

BLANK 

BQL 

NO 

NO 

BQL 

NO 

BLANK 

LIMIT 

5.0 

5.0 

5.0 

10 

5.0 

5.0 

5.0 

5.0 

(317) 290-1471 
c 1\ v l'l1 '7\ ,.,nn 1 c-,n 



Order # 95-01-591 
02/23/95 11:27• TEST RESULTS BY SAMPLE 

Sample Description: MW-2D Water Lab No: 04A 

Test Description: Volatile Organics, PATGCMS Method: EPA_624 

Collected: 01/26/95 Category: WATER 

PARAMETER CAS NUMBER RESULT 

Methylene chloride 75-09-2 ND 

trans-1,2-Dichloroethene 156-60-5 ND 

1,1-Dichloroethane 75-34-3 ND 

2-Butanone 78-93-3 BQL 

cis-1,2-Dichloroethene 159-59-2 . ND 

Benzene 

Toluene 

Ethylbenzene 

Test Code: VOC_LF 

LIMIT BLANK 

5.0 BQL 

5.0 ND 

5.0 ND 

10 BQL 

5.0 ND 

Page 14 

BLANK 

LIMIT 

5.0 

5.0 

5.0 

10 

5.0 

5.0 

5.0 

5.0 

srn£~~¥~t:':?i:'\~ •. :· ·~~CO~~:f:.:,~··· .. f}i~::IMI~i<·::~{i:-~j:;~j;~fr~\;~:w 
1,2-Dichloroethane-d4 97 79 114 

Toluene-de 

p-Bromofluorobenzene 

Analytical Run Information: 

EXTRACTED 

DATE RUN 

ANALYST 

INSTRUMENT 

FILE ID 

CONC FACTOR 

UNITS 

93 

95 

01/31/95 

JM 

5971MS 

1401002.0 

1.00 

75 

71 

ug/L 

Environmental Service Group 
DIVISION OF ASTBURY GABRIEL CORP. 
5933 WEST 71 ST STREET INDIANAPOLIS. INDIANA 4f>?7A 

126 

114 

{317) 290-1471 
&::t.Y 1~17\ ?an.•t:.7n 



Order # 95-01-591 
02/23/95 11:27 TEST RESULTS BY SAMPLE 

sample Description: MW-3S Water Lab No: 05A 

Test Description: Volatile Organics, PATGCMS Method: EPA_624 

Collected: 01/26/95 Category: WATER 

PARAMETER 

Methylene chloride 

trans-1,2-Dichloroethene 

1,1-Dichloroethane 

2-Butanone 

cis-1,2-Dichloroethene 

Benzene 

Toluene 

Ethylbenzene 

1,2-Dichloroethane-d4 

Toluene-dB 

p-Bromofluorobenzene 

Analytical Run Information: 

EXTRACTED 

DATE RUN 

ANALYST 

INSTRUMENT 

FILE ID 

CONC FACTOR 

UNITS 

CAS NUMBER 

75-09-2 

156-60-5 

75-34-3 

78-93-3 

159-59-2 

101 

101 

98 

RESULT 

ND 

ND 

ND 

BQL 

ND 

79 

75 

71 

01/31/95 

JM 

5971MS 

1501003.D 

1. 00 

ug/L 

Environmental Service Group 
DIVISION OF ASTBURY GABRIEL CORP. 
5933 WEST 71 ST STREET INDIANAP()I 1!=: INniANA .41';?7A 

Page 15 

Test Code: VOC_LF 

LIMIT 

5.0 

5.0 

5.0 

10 

5.0 

114 

126 

114 

BLANK 

BQL 

ND 

ND 

BQL 

ND 

BLANK 

LIMIT 

5.0 

5.0 

5.0 

10 

5.0 

5.0 

5.0 

5.0 

(317) 290-1471 
I=AY 1~17\ ?On_1<:7n 



Order # 95-01-591 
02/23/95 11:27 TEST RESULTS BY SAMPLE 

Sample Description: MW-3D Water Lab No: 06A 

Test Description: Volatile Organics, PATGCMS Method: EPA_624 

Collected: 01/26/95 Category: WATER 

PARAMETER 

Methylene chloride 

trans-1,2-Dichloroethene 

1,1-Dichloroethane 

2-Butanone 

cis-1,2-Dichloroethene 

Benzene 

Toluene 

Ethylbenzene 

1,2-Dichloroethane-d4 

Toluene-dB 

p-Bromofluorobenzene 

Analytical Run Information: 

EXTRACTED 

DATE RUN 

ANALYST 

INSTRUMENT 

FILE ID 

CONC FACTOR 

UNITS 

CAS NUMBER 

75-09-2 

156-60-5 

75-34-3 

78-93-3 

159-59-2 

98 

98 

102 

RESULT 

ND 

ND 

ND 

BQL 

79 

75 

71 

ND 

01/31/95 

JM 

5971MS 

1601004.D 

1. 00 

ug/L 

Environmental Service Croup 
DIVISION OF ASTBURY GABRIEL CORP. 
!iQ~~ WI=~T 71 ~T ~TRI=I=T INniANAPOI I~ INniANA 4~~7R 

Page 16 

Test Code: VOC_LF 

LIMIT 

5.0 

5.0 

5.0 

10 

5.0 

114 

126 

114 

BLANK 

BQL 

ND 

ND 

BQL 

ND 

BLANK 

LIMIT 

5.0 

5.0 

5.0 

10 

5.0 

5.0 

5.0 

5.0 

(317) 290-1471 
.: 11 v t'H 7\ ?on_11':7n 



Order # 95-01-591 
02/23/95 11:27 TEST RESULTS BY SAMPLE 

Sample Description: MW-4S Water Lab No: 07A 

Test Description: Volatile Organics, PATGCMS Method: EPA_624 

Collected: 01/26/95 Category: WATER 

PARAMETER 

Methylene chloride 

trans-1,2-Dichloroethene 

1,1-Dichloroethane 

2-Butanone 

cis-1,2-Dichloroethene 

Benzene 

Toluene 

Ethylbenzene 

1,2-Dichloroethane-d4 

Toluene-dB 

p-Bromofluorobenzene 

Analytical Run Information: 

EXTRACTED 

DATE RUN 

ANALYST 

INSTRUMENT 

FILE ID 

CONC FACTOR 

UNITS 

CAS NUMBER 

75-09-2 

156-60-5 

75-34-3 

78-93-3 

159-59-2 

110 

101 

97 

RESULT 

7.3 

47 

ND 

BQL 

79 

75 

71 

ND 

01/31/95 

JM 

5971MS 

0701010.D 

1.00 

ug/L 

Environmental Service Croup 
DIVISION OF ASTBURY GABRIEL CORP. 
5933 WEST 71ST STREET INDIANAPOLIS. INDIANA 46278 

Page 17 

Test Code: VOC_LF 

LIMIT 

5.0 

5.0 

5.0 

10 

5.0 

114 

126 

114 

BLANK 

BQL 

ND 

ND 

BQL 

ND 

BLANK 

LIMIT 

5.0 

5.0 

5.0 

10 

5.0. 

5.0 

5.0 

5.0 

(317) 290-1471 
I= A Y 1'=117\ ?Ort.11':7n 



Order # 95-01-591 
02/23/95 11:27 TEST RESULTS BY SAMPLE 

Sample Description: MW-4D Water Lab No: OBA 

Test Description: Volatile Organics, PATGCMS Method: EPA_624 

Collected: 01/26/95 Category: WATER. 

PARAMETER 

Methylene chloride 

trans-1,2-Dichloroethene 

1,1-Dichloroethane ~. 

2-Butanone 

cis-1,2-Dichloroethene 

Benzene 

Toluene 

Ethylbenzene 

1,2-Dichloroethane-d4 

Toluene-dB 

p-Bromofluorobenzene 

Analytical Run Information: 

EXTRACTED 

DATE RUN 

ANALYST 

INSTRUMENT 

FILE ID 

CONC FACTOR 

UNITS 

CAS NUMBER 

75-09-2 

156-60-5 

75-34-3 

78-93-3 

159-59-2 

102 

99 

101 

RESULT 

ND 

ND 

ND 

BOL 

ND 

79 

75 

71 

01/31/95 

JM 

5971MS 

0101005.0 

1.00 

ug/L 

Environmental Service Group 
DIVISION OF ASTBURY GABRIEL CORP. 
5933 WEST 71ST STREET INniANAPOI.IS INniANA 4~?7R 

Test Code: VOC_LF 

LIMIT 

5.0 

5.0 

5.0 

10 

5.0 

114 

126 

114 

BLANK 

BOL 

ND 

ND 

BQL 

ND 

Page 18 

BLANK 

LIMIT 

5.0 

5.0 

5.0 

10 

5.0 

5.0 

5.0 

5.0 

(317) 290-1471 
1:" 11 v 1'217\ ?on_1 ~::"7n 



Order # 95-01-591 
02/23/95 11:27 TEST RESULTS BY SAMPLE 

Sample Description: MW-5S Water Lab No: 09A 

Test Description: Volatile Organics, PATGCMS Method: EPA_624 

Collected: 01/26/95 Category: WATER 

PARAMETER 

Methylene chloride 

trans-1,2-Dichloroethene 

1,1-Dichloroethane 

2-Butanone 

cis-1,2-Dichloroethene 

Benzene 

Toluene 

Ethylbenzene 

1,2-Dichloroethane-d4 

Toluene-dB 

p-Bromofluorobenzene 

Analytical Run Information: 

EXTRACTED 

DATE RUN 

ANALYST 

INSTRUMENT 

FILE ID 

CONC FACTOR 

UNITS 

CAS NUMBER 

75-09-2 

156-60-5 

75-34-3 

78-93-3 

159-59-2 

99 

96 

99 

RESULT 

NO 

NO 

NO 

BQL 

NO 

79 

75 

71 

01/31/95 

JM 

5971MS 

0201006.D 

1. 00 

ug/L 

Environmental Service Group 
DIVISION OF ASTBURY GABRIEL CORP. 
5933 WEST 71 ST STREET INDIANAPOLIS. INDIANA 4627R 

Page 19 

Test Code: VOC_LF 

LIMIT 

5.0 

5.0 

5.0 

10 

5.0 

114 

126 

114 

BLANK 

BQL 

NO 

NO 

BQL 

NO 

NO 

BLANK 

LIMIT 

5.0 

5.0 

5.0 

10 

5.0 

5.0 

5.0 

5.0 

(317) 290-1471 
I= A)( 1~17\ ?Of\.11':7n 



Order # 95-01-591 
02/23/95 11:27 TEST RESULTS BY SAMPLE 

Sample Description: MW-5D Water Lab No: lOA 

Test Description: Volatile Organics, PATGCMS Method: EPA_624 

Collected: 01/26/95 Category: WATER 

PARAMETER 

Methylene chloride 

trans-1,2-Dichloroethene 

1,1-Dichloroethane 

2-Butanone 

cis-1,2-Dichloroethene 

Benzene 

Toluene 

Ethylbenzene 

1,2-Dichloroethane-d4 

Toluene-dB 

p-Bromofluorobenzene 

Analytical Run Information: 

EXTRACTED 

DATE RUN 

ANALYST 

INSTRUMENT 

FILE ID 

CONC FACTOR 

UNITS 

CAS NUMBER RESULT 

75-09-2 

156-60-5 

75-34-3 

78-93-3 

159-59-2 

103 

103 

100 

01/31/95 

JM 

5971MS 

0401007.D 

l. 00 

ug/L 

ND 

ND 

ND 

BQL 

79 

75 

71 

ND 

Environmental Service Croup 
DIVISION OF ASTBURY GABRIEL CORP. 
5933 WEST 71 ST STREET INDIANAPOLIS. INDIANA 46278 

Page 20 

Test Code: VOC_LF 

LIMIT 

5.0 

5.0 

5.0 

10 

5.0 

114 

126 

114 

BLANK 

BQL 

ND 

ND 

BQL 

ND 

BLANK 

LIMIT 

5.0 

5.0 

5.0 

10 

5.0 

5.0 

5.0 

5.0 

(317} 290-1471 
I=AX 1~17\ ?Qn.1f>7n 



R.E. Blattert and Assoc. 
5214 South East Street 

CERTIFICATE OF ANALYSIS 

Order #: 95-01-592 
Date: 02/23/95 11:35 

Suite 1, Park 31 South 
Indianapolis, Indiana 46227 
Attn: David E. Norris 

Work ID: 1408 Town Of Griffith 
Date Received: 01/27/95 
Date Completed: 02/13/95 

Purchase Order: IN003 
Invoice Number: Client Code: BLATTERT 

SAMPLE IDENTIFICATION 

Sample 

This report may not be 
prior approval. 

Sample 

Certified By 

Environmental Service Group 
DIVISION OF ASTBURY GABRIEL CORP. 
5933 WEST 71ST STREET INDIANAPOLIS. INDIANA 4F:?7R 

Sample 

(317) 290-1471 
r::AY /':!17' ?an_ • .,7n 



Order # 95-01-592 
02/23/95 11:35 

Sample: OlBW Duplicate Water 

Test Description 
Chlorides, Titrimetric 
Fluoride 

TEST RESULTS BY SAMPLE 

Collected: 01/26/95 

Result Limit 
53.0 10.0 

0.374 0.020 

category: 

Units 
mg/L 
mg/L 

N-Nitrate, Cd Reduct. Col. 
Sulfate, Turbidimetric 
Total Diss Solids at 180°C 

<0.50 0.50 mg/L N-N03 

Sample: 01CW Duplicate Water 

Test Description 
Dissolved Arsenic, GFAAS 
Dissolved Barium, ICAPES 
Dissolved Boron, ICAPES 
Dissolved Cadmium, GFAAS 
Dissolved Chromium, ICAPES 
Dissolved Copper, ICAPES 

101.0 5.0 
528.0 1.0 

Collected: 01/26/95 

Result Limit 
<0.010 0.010 

0.220 0.050 
0.299 0.020 

<0.0010 0.0010 
<0.020 0.020 
<0.020 0.020 

Dissolved Iron, ICAPES <0.010 0.010 
Dissolved Lead, GFAAS <0.0050 

~~~~~~~~ ~~~~~:~~:~;:~,f1i~.~}~{:;~' 
Dissolved SodJ.um, ICAPES .>:->;·,_,,,.,,.~?~ 36.30 , .1. 

Dissolved Zinc, I CAPES ~~!i:~!;~{ . , ·- , .. ".:~~f f!i~N·iJ;:i, ~o 
Sample: OlDW Duplicate Water 

Test Description 
Armnonia-N 
Chemical Oxygen Demand 

Sample: OlEW Duplicate Water 

Test Description 
Phenols, Manual 4AAP 

Sample: 02BW Trip Blank Water 

Test Description 
Chlorides, Titrimetric 
Fluoride 
N-Nitrate, Cd Reduct. Col. 
Sulfate, Turbidimetric 
Total Diss Solids at 180°C 

Collected: 01/26/95 

Result Limit 
<5.0 5.00 
11.0 10.0 

Collected: 01/26/95 

Result Limit 
<0.005 0.0050 

Collected: 01/26/95 

Result Limit 
<10 .0 10.0 
<0.02 0.020 
<0.50 0.50 

<5.0 5.0 
2.0 1.0 

mg/L S04 
mg/L 

category: 

Units 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

L 

category: 

Units 
mg/L 

mg/L 02 

category: 

Units 
mg/L 

Category: 

Units 
mg/L 
mg/L 

mg/L N-N03 
mg/L S04 

mg/L 

Sample: 02CW Trip Blank Water Collected: 01/26/95 category: 

Test Description 
Dissolved Arsenic, GFAAS 
Dissolved Barium, ICAPES 
Dissolved Boron, ICAPES 

Result 
<0.010 
<0.050 
<0.020 

Limit 
0.010 
0.050 
0.020 

Environmental Service Group 
DIVISION OF ASTBURY GABRIEL CORP. 

Units 
mg/L 
mg/L 
mg/L 

Page 2 

WATER 

Anal~zed 

02/10/95 
02/10/95 
01/27/95 
02/13/95 
02/10/95 

WATER 

Anal~zed 

02/06/95 
02/03/95 
02/06/95 
02/07/95 
02/03/95 
02/03/95 
02/03/95 
02/06/95 

'02/03/95 
02/03/95 
02/06/95 
02/03/95 
02/06/95 
02/03/95 

WATER 

Analy:zed 
02/10/95 
01/30/95 

WATER 

Anal~zed 

02/10/95 

WATER 

Anal~zed 

02/10/95 
02/10/95 
01/27/95 
02/13/95 
02/10/95 

WATER 

Anal~zed 

02/06/95 
02/03/95 
02/06/95 

~ 
MB 

MB 
TLO 
TLO 
TLO 

~ 
KAK 

CPV 
CPV 
KAK 

CPV 
CPV 
CPV 
KAK 

CPV 
KAK 

KAK 

CPV 
CPV 
CPV 

~ 
ss 
TLO 

Itl 
TLO 

~ 
MB 
MB 

TLO 
TLO 
TLO 

Itl 
KAK 

CPV 
CPV 

(317) 290-1471 
5933 WEST 71 ST STREET INDIANAPOLIS. INDIANA 4Fi:?7A I= A Y I'H 71 ?01'\.. 1 ,:;7n 



Order # 95-01-592 
02/23/95 11:35 

Test DescriEtion 
Dissolved Cadmium, GFAAS 
Dissolved Chromium, I CAPES 
Dissolved Copper, I CAPES 
Dissolved Iron, I CAPES 
Dissolved Lead, GFAAS 
Dissolved Manganese,ICAPES 
Dissolved Mercury, CVAAS 
Dissolved Selenium, GFAAS 
Dissolved Silver, I CAPES 
Dissolved sodium, I CAPES 
Dissolved Zinc, I CAPES 

Sample: 02DW Trip Blank Water 

Test Descrietion 
Ammonia-N 
Chemical oxygen Demand 

Sample: 02EW Trip Blank w~ 

Test Descrietion 
Phenols, Manual 4AAP 

TEST RESULTS BY SAMPLE 

Result Limit 
<0.0010 0.0010 

<0.020 0.020 
<0.020 0.020 
<0.010 0.010 

<0.0050 0.0050 
<0.010 0.010 

<0.00050 0.0005 
<0.010 0.010 
<0.010 0.010 

<1.00 1.00 
<0.010 0.010 

Collected: 01/26/95 

Result Limit 
5.00 

Environmental Service Group 
DIVISION OF ASTBURY GABRIEL CORP. 
5933 WEST 71 ST STREET INDIANAPOLIS, INDIANA 46278 

Page 3 

Units Anal~zed ~ 
mg/L 02/07/95 KAK 
mg/L 02/03/95 CPV 
mg/L 02/03/95 CPV 
mg/L 02/03/95 CPV 
mg/L 02/06/95 KAK 
mg/L 02/03/95 CPV 
mg/L 02/03/95 KAK 
mg/L 02/06/95 KAK 
mg/L 02/03/95 CPV 
mg/L 02/06/95 CPV 
mg/L 02/03/95 CPV 

Category: WATER 

!l!1ll.2 Anal~zed ~ 
mg/L 02/10/95 ss 

01/30/95 TLO 

WATER 

Anal~zed ~ 
02/10/95 TLO 

(317) 290-1471 
FAX (317\ 290.1670 



Order # 95-01-592 
02/23/95 11:35 

Sample Description: Duplicate Water 

Page 4 
TEST RESULTS BY SAMPLE 

Lab No: OlA 

Test Description: Volatile Organics, PATGCMS Method: SW846_8260 Test Code: VOC_44 

Collected: 01/26/95 Category: WATER 

BLANK 

PARAMETER CAS NUMBER RESULT LIMIT BLANK LIMIT 

Dichlorodifluoromethane 75-71-8 NO 10 NO 10 

Chloromethane 74-87-3 NO 10 NO 10 

Vinyl chloride 75-01-4 NO 10 NO 10 

Brornomethane 74-83-9 NO 10 NO 10 

Chloroethane 75-00-3 NO 10 NO 10 

.Trichlorofl 10 

Acrolein 25 

Acetone 25 

5.0 

Iodomethane 74-88-4 NO 5.0 NO 5.0 

Acrylonitrile 107-13-1 NO 5.0 NO 5.0 

Methylene chloride 75-09-2 NO 5.0 BQL 5.0 

Carbon disulfide 75-15-0 15 5.0 NO 5.0 

trans-1,2-Dichloroethene 156-60-5 NO 5.0 NO 5.0 

1,1-Dichloroethane 75-34-3 NO 5.0 NO 5. 0-

Vinyl acetate 108-05-4 NO 25 NO 25 

2-Butanone (MEK) 78-93-3 BQL 10 BOL 10 

cis-1,2-Dichloroethene 159-59-2 NO 5.0 NO 5.0 

Chloroform 67-66-3 NO 5.0 NO 5.0 

1,1,1-Trichloroethane 71-55-6 NO 5.0 NO 5.0 

1,2-Dichloroethane 107-06-2 NO 5.0 NO 5.0 

Benzene 71-43-2 NO 5.0 NO 5.0 

Environmental Service Group 
DIVISION OF ASTBURY GABRIEL CORP. (317} 290-1471 
5933 WEST 71 ST STREET INDIANAPOLIS. INDIANA 4f\?7R I=AY /~17\ ~an.•t:.7n 



Order # 95-01-592 

02/23/95 11:35 TEST RESULTS BY SAMPLE 

Sample Description: Duplicate Water Lab No: OlA 

Test Description: Volatile Organics, PATGCMS Method: SW846_8260 

Collected: 01/26/95 Category: WATER 

Carbon tetrachloride 56-23-5 ND 

1,2-Dichloropropane 78-87-5 NA 

Dibromomethane 106-93-4 ND 

Trichloroethene 79-01-6 ND 

2-Chloroethyl vinyl ether 110-75-8 ND 

Bromodichloromethane 75-27-4 ND 

2-Hexanone 591-78-6 ND 

trans-1,3-Dichloropropene 10061-02-6 ND 

•. 1$~l:ii01T 
Toluene 08-88.~3';; 

7 9 _ ~:i~:~r~~ .. 
E ~~~~·~i'~I!~~i 
4-Methyl-2-pentanone (MIBK) 108-10-1 ND 

Dibromochloromethane 124-48-1 ND 

Tetrachloroethene 127-18-4 NA 

Chlorobenzene 108-90-7 ND 

Ethylbenzene 100-41-4 ND 

Total xylenes 1330-20-7 ND 

Bromoform 75-25-2 ND 

Styrene 500-42-5 ND 

1,1,2,2-Tetrachloroethane 79-34-5 ND 

1,2,3-Trichloropropane 96-18-4 ND 

1,3-Dichlorobenzene 541-73-1 NA 

1,4-Dichlorobenzene 106-46-7 NA 

1,2-Dichlorobenzene 95-50-1 NA 

Environmental Service Group 
DIVISION OF ASTBURY GABRIEL CORP. 
5933 WEST 71 ST STREET INDIANAPOLIS, INDIANA 46278 

Page 5 

Test Code: VOC_44 

5.0 ND 5.0 

5.0 ND 5.0 

5.0 ND 5.0 

5.0 ND 5.0 

10 ND 10 

5.0 ND 5.0 

5.0 ND 5.0 

5.0 ND 5.0 

5.0 
~£] 

i!~ifi 
ND 5.0 

ND 5.0 

ND 10 

5.0 ND 5.0 

5.0 ND 5.0 

5.0 ND 5.0 

5.0 ND 5.0 

5.0 ND 5.0 

5.0 ND 5.0 

5.0 ND 5.0 

5.0 ND 5.0 

5.0 ND 5.0 

5.0 ND 5.0 

5.0 ND 5.0 

5.0 ND 5.0 

5.0 ND 5.0 

(317) 290-1471 
FAX (317\ ?Qn.1fl7n 



Order # 95-01-592 

02/23/95 11:35 TEST RESULTS BY SAMPLE 

Sample Description: Duplicate Water Lab No: 0~ 

Test Description: Volatile Organics, PATGCMS Method: SW846_8260 

Collected: 01/26/95 Category: WATER 

SURROGATE 

1,2-Dichloroethane-d4 

Toluene-dB 

p-Bromofluorobenzene 

Analytical Run Information: 

EXTRACTED 

DATE RUN 

ANALYST 

lRECOVERY 

103 

100 

97 

~~~f.~~3~f:--

~t~lt~t~1.~tY 

LIMITS 

79 

75 

7l 

01/31/95 

Environmental Service Group 
DIVISION OF ASTBURY GABRIEL CORP. 
5933 WEST 71 ST STREET INDIANAPOLIS, INDIANA 46278 

Page 6 

Test Code: VOC_44 

114 

126 

114 

(317) 290-1471 
FAX (~17\ ?Qn-H:;7n 



Order # 95-01-592 
02/23/95 11:35 

Sample Description: Trip Blank Water 

Page 7 
TEST RESULTS BY SAMPLE 

Lab No: 02A 

Test Description: Volatile Organics, PATGCMS Method: SW846_8260 Test Code: VOC_44 

Collected: 01/26/95 Category: WATER 

BLANK 

pARAMETER CAS NUMBER RESULT LIMIT BLANK LIMIT 

Dichlorodifluoromethane 75-71-8 NO 10 NO 10 

Chloromethane 74-87-3 NO 10 NO 10 

Vinyl chloride 75-01-4 NO 10 NO 10 

Bromomethane 74-83-9 NO 10 NO 10 

Chloroethane 75-00-3 NO 10 NO 10 

Trichlorof 10 

Acrolein 25 

Acetone 25 

5.0 

Iodomethane 74-88-4 NO 5.0 NO 5.0 

Acrylonitrile 107-13-1 NO 5.0 NO 5.0 

Methylene chloride 75-09-2 NO 5.0 BQL 5.0 

Carbon disulfide 75-15-0 NO 5.0 NO 5.0 

trans-1,2-Dichloroethene 156-60-5 ND 5.0 NO 5.0 

1,1-Dichloroethane 75-34-3 NO 5.0 NO 5. 0-

Vinyl acetate 108-05-4 NO 25 NO 25 

2-Butomone (MEK) 78-93-3 BQL 10 BOL 10 

cis-1,2-Dichloroethene 159-59-2 NO 5.0 NO 5.0 

Chloroform 67-66-3 NO 5.0 NO 5.0 

1,1,1-Trichloroethane 71-55-6 NO 5.0 NO 5.0 

1,2-D~chloroethane 107-06-2 NO 5.0 ND 5.0 

Benzene 71-43-2 NO 5.0 NO 5.0 

Environmental Service Croup 
DIVISION OF ASTBURY GABRIEL CORP. {317) 290-1471 
~q~~ WF~T 71C:::T ~TRFFT 11\lniANAPf'\1 IC:: IMni.III.IA J11:?7A eAv '"•'"""' """'"' .. ,... .... ,.. 

-...Ln 
~~ 



-
Order # 95-01-592 Page 8 

02/23/95 11:35 TEST RESULTS BY SAMPLE 

sample Description: Trip Blank Water Lab No: 02A 

Test Description: Volatile Organics, PATGCMS Method: SW846_8260 Test Code: VOC_44 

collected: 01/26/95 Category: WATER 

Carbon tetrachloride 56-23-5 ND 5.0 ND 5.0 

1,2-Dichloropropane 78-87-5 NA 5.0 ND 5.0 

Dibromomethane 106-93-4 ND 5.0 ND 5.0 

Trichloroethene 79-01-6 ND 5.0 ND 5.0 

2-Chloroethyl vinyl ether 110-75-8 ND 10 ND 10 

Bromodichloromethane 75-27-4 ND 5.0 ND 5.0 

2-Hexanone 591-78-6 ND 5.0 ND 5.0 

trans-1,3-Dichloropropene 10061-02-6 ND 5.0 ND 5.0 

5.0 

5.0 

5.0 

10 

4-Methyl-2-pentanone (MIBK) 108-10-1 ND 5.0 ND 5.0 

Dibromochloromethane 124-48-1 ND 5.0 ND 5.0 

Tetrachloroethene 127-18-4 NA 5.0 ND 5.0 

Chlorobenzene 108-90-7 ND 5.0 ND 5.0 

Ethylbenzene 100-41-4 ND 5.0 ND 5.0 

Total xylenes 1.330-20-7 NO 5.0 ND 5.0 

Bromoform 75-25-2 ND 5.0 ND 5.0 

Styrene 500-42-5 ND 5.0 ND 5.0 

1,1,2,2-Tetrachloroethane 79-34-5 ND 5.0 ND 5.0 

1,2,3-Trichloropropane 96-18-4 ND 5.0 ND 5.0 

1,3-Dichlorobenzene 541-73-1 NA 5.0 ND 5.0 

1,4-Dichlorobenzene 106-46-7 NA 5.0 ND 5.0 

1,2-Dichlorobenzene 95-50-1 NA 5.0 ND 5.0 

Environmental Service Croup ~n DIVISION OF ASTBURY GABRIEL CORP. (317) 290-1471 ' 
5933 WEST 71 ST STREET INDIANAPOLIS. INDIANA 46278 1= l>. Y 1':117\ ?an.• ~::7n + ). 



Order # 95-01-592 

02/23/95 11:35 TEST RESULTS BY SAMPLE 

Sample Description: Trip Blank Water Lab No: 02A 

Page 9 

Test Description: Volatile Organics, PATGCMS Method: SW846_8260 Test Code: VOC_44 

Collected: 01/26/95 Category: WATER 

SURROGATE 

1,2-Dichloroethane-d4 

Toluene-dB 

p-Bromofluorobenzene 

Analytical Run Information: 

EXTRACTED 

DATE RUN 

tRECOVERY 

97 

100 

97 

LIMITS 

79 -

75 

71 -

01/31/95 

Environmental Service Group 
DIVISION OF ASTBURY GABRIEL CORP. 
5933 WEST 71ST STREET INDIANAPOLIS, INDIANA 46278 

114 

126 

114 

(317) 290-1471 
FAX (3171 290-1670 
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1 • 

ATC Blattert Inc. 
5214 South East Street 
Suite 1, Park 31 South 
Indianapolis, Indiana 46227 
Attn: David Norris 
Invoice Number: 

Sample 
Number 
01 

Sample 
Description 

MW-1D Water 

CERTIFICATE OF ANALYSIS 

Order #: 95-07-287 
Date: 07/31/95 15:03 
Work ID: 1408 Griffith MW-1D 
Date Received: 07/13/95 
Date Completed: 07/31/95 
Client Code: BLATTERT 

SAMPLE IDENTIFICATION 

Sample Sample 
Number ------~D~e~s~c~r~1~·p~t~i~o~n~------

This report may not be reproduced except in full, without the 
written approval of the laboratory. All results relate 
·to the items tested. 

Certified By 

Environmental Service Group 
A2LA ACCREDITED 
5933 WEST 71ST STREET INDIANAPOLIS. INDIANA 46278 

(317) 290-1471 
FAX (317) 290-1670 



Order # 95-07-287 
07/31/95 15:03 TEST RESULTS BY SAMPLE 

Sample: 01BW MW-1D Water Collected: 07/13/95 

Test DescriQtion Result Limit 
Chlorides, Titrimetric 60.0 10.0 

Sample: 01CW MW-1D Water Collected: 07/13/95 

Test DescriQtion Result Limit 
Phenols, Manual 4AAP <0.005 0.0050 

Sample: 01DW MW-10 Water Collected: 07/13/95 

Test DescriQtion Result Limit 
Ammonia-N <5.0 5.00 
Chemical Oxygen Demand <10.0 10.0 

Sample: 01EW MW-10 Water Collected: 07/13/95 

Test DescriQtion Result Limit 
Dissolved Boron, I CAPES 0.277 0.020 
Dissolved Sodium, I CAPES 36.00 1. 00 

Environmental Service Group 
A2LA ACCREDITED 
5933 WEST 71ST STREET INDIANAPOLIS, INDIANA 46278 

Page 2 

Category: WATER 

Units Analyzed 
mg/L 07/27/95 

Category: WATER 

Units Analyzed 
mg/L 07/28/95 

Category: WATER 

Units Analyzed 
mg/L 07/28/95 

mg/L 02 07/28/95 

Category: WATER 

Units Analyzed 
mg/L 07/21/95 
mg/L 07/19/95 

(317) 290-1471 
Ft-:X (317) 290-1670 

~ 
MB 

~ 
TLO 

liY 
ss 
TLO 

~ 
SEC 
SEC 



Order # 95-07-287 
07/31/95 15:03 TEST RESULTS BY SAMPLE 

Sample Description: MW-1D Water Lab No: 01A 

Test Description: Volatile Organics, PATGCMS Method: EPA_624 Test Code: VOC_LF 

Collected: 07/13/95 Category: WATER 

PARAMETER CAS NUMBER RESULT LIMIT BLANK 

Methylene chloride 75-09-2 ND 5.0 ND 

trans-1,2-Dichloroethene 156-60-5 ND 5.0 ND 

1,1-Dichloroethane 75-34-3 ND 5.0 ND 

2-Butanone 78-93-3 BQL 10 BQL 

cis-1,2-Dichloroethene 159-59-2 ND 5.0 ND 

Benzene 71-43-2 ND 5.0 ND 

Toluene 108-88-3 ND 5.0 ND 

Ethylbenzene 100-41-4 ND 5.0 ND 

SURROGATE \RECOVERY LIMITS 

1,2-Dichloroethane-d4 96 79 114 

Toluene-de 102 75 126 

p-Bromofluorobenzene 100 71 114 

Analytical Run Information: 

EXTRACTED 

DATE RUN 07/18/95 

ANALYST KAH 

INSTRUMENT 5971MS 

FILE ID 1501001.D 

CONC FACTOR 1.0 

UNITS ug/L 

Environmental Service Croup 
A2LA ACCREDITED 
5933 WEST 71ST STREET INDIANAPOLIS, INDIANA 46278 

Page 3 

BLANK 

LIMIT 

5.0 

5.0 

5.0 

10 

5.0 

5.0 

5.0 

5.0 

(317) 290-1471 
FAX (317) 290-1670 
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ATC Blattert Inc. 
5214 South East Street 
Suite 1, Park 31 South 
Indianapolis, Indiana 46227 
Attn: David Norris 
Invoice Number: 

Sample 
Number 
01 

Sample 
Description 

MW-1S Water 

CERTIFICATE OF ANALYSIS 

Order #: 95-07-286 
Date: 07/31/95 15:02 
Work ID: 1408 Griffith MW-1S 
Date Received: 07/13/95 
Date Completed: 07/31/95 
Client Code: BLATTERT 

SAMPLE IDENTIFICATION 

Sample 
Number 

Sample 
Description 

This report may not be reproduced except in full, without the 
written approval of the laboratory. All results relate only ~-
·to the items tested. / \ I ~ 

vz:JM~ 

Environmental Service Croup 
A2LA ACCREDITED 
5933 WEST 71ST STREET INDIANAPOLIS, INDIANA 46278 

Certified By 

(317) 290-1471 
FAX (317) 290-1670 



Order # 95-07-286 
07/31/95 15:02 

Sample: OlBW MW-lS Water 

Test Description 
Chlorides, Titrimetric 

Sample: OlCW MW-lS Water 

Test Description 
Phenols, Manual 4AAP 

Sample: OlDW MW-lS Water 

Test Description 
Ammonia-N 
Chemical Oxygen Demand 

Sample: OlEW MW-lS Water 

Test Description 
Dissolved Boron, ICAPES 
Dissolved Sodium, ICAPES 

TEST RESULTS BY SAMPLE 

Collected: 07/13/95 

Result Limit 
69.0 10.0 

Collected: 07/13/95 

Result Limit 
<0.005 0.0050 

Collected: 07/13/95 

Result Limit 
8.40 5.00 
39.0 10.0 

Collected: 07/13/95 

Result Limit 
0.214 0.020 
49.30 1. 00 

Environmental Service Croup 
A2LA ACCREDITED 
5933 'NEST 71ST STREET INDIANAPOLIS, INDIANA 46278 

Page 2 

Category: WATER 

Units Analyzed 
mg/L 07/27/95 

Category: WATER 

Units Analyzed 
mg/L 07/28/95 

Category: WATER 

Units Analyzed 
mg/L 07/28/95 

mg/L 02 07/28/95 

Category: WATER 

Units Analyzed 
mg/L 07/21/95 
mg/L 07/19/95 

(317) 290-1471 
FAX (317) 290-1670 

!ti 
MB 

!ti 
TLO 

!ti 
ss 
TLO 

!ti 
SEC 
SEC 



Order # 95-07-286 
07/31/95 15:02 TEST RESULTS BY SAMPLE 

Sample Description: MW-1S Water Lab No: OlA 

Test Description: Volatile Organics, PATGCMS Method: EPA_624 Test Code: VOC_LF 

Collected: 07/13/95 Category: WATER 

PARAMETER CAS NUMBER RESULT LIMIT BLANK 

Methylene chloride 75-09-2 ND 5.0 ND 

trans-1,2-Dichloroethene 156-60-5 ND 5.0 ND 

1,1-Dichloroethane 75-34-3 ND 5.0 ND 

2-Butanone 78-93-3 BQL 10 BQL 

cis-1,2-Dichloroethene 159-59-2 ND 5.0 ND 

Benzene 71-43-2 ND 5.0 ND 

Toluene 108-88-3 ND 5.0 ND 

Ethylbenzene 100-41-4 ND 5.0 ND 

SURROGATE \RECOVERY LIMITS 

1,2-Dichloroethane-d4 94 79 114 

Toluene-dB 104 75 126 

p-Bromofluorobenzene 106 71 114 

Analytical Run Information: 

EXTRACTED 

DATE RUN 07/18/95 

ANALYST KAH 

INSTRUMENT 597lMS 

FILE ID 0718A.D 

CONC FACTOR 1.0 

UNITS ug/L 

Environmental Service Group 
A2LA ACCREDITED 
5933 \!VEST 71ST STREET INDIANAPOLIS, INDIANA 46278 

Page 3 

BLANK 

LIMIT 

5.0 

5.0 

5.0 

10 

5.0 

5.0 

5.0 

5.0 

(317) 290-1471 
FAX (317) 290-1670 



JIR: BLATTERT INC. 
Sheet or __ _ 

CHAIN OF CUSTODY RECORD 
--- Geological & Environmental Engineering Services ----------

5ll d S Emt Street • lndionopoli1, IN d6227 • 13 17)787 9167 • fox 13 17)788·0683 

~ ~ No. or 

~ 0 L v 
Con- I T E 0 

taincrs E A c 
Station Location X D s 

Project No. 

• 
Station No. Date Time Comp 

REMARI<S 

~&tJ· 3S UrJIJ' fl" ' JL 
~~~~~--~~J~b~-+~--~~~~:G~~~--r-~~~~-----------t--,~-t--- ~.1--~--+---r-~-------------~ 

- l'ti•Jt. '-S '11: 21\ ~ It -;r _ 
f~ft~.~~·~~~~~~~~~H'I~:=~~~~r----1·--~~---1-------------1-~t~--1·--- ~ ~-1---i------1~--------------1 
,__..AIII~"'T--..... ''~~~;-k--""-· --t--t-.--~'/~'l:~tr_,__ ___ , ___ ~.,,__, ______ --'-_____ , __ ,..___1 ___ -~-___ ---1-----------------1 
. •tJ. _1~1 ,.ll I&'Q 7 ~ ~ 

~~~~;·~~·~~~~-~~.£-~1~1~~--~~---~_J~~~~.~------------1----~I~~~~-r---t-~~----t----------------~ • • 

~----------~-----4------t-----l-------l---------------l-----·t----ll---~i---~---l---l----------------~ 

l-------------1------t---~l-----t---~---t--------------t-----t·---r-----~---r---t----------------~ 10. 

~~fsc~n~:~~c?/13 Rec's(~Siod!DptefTim<;_ ~clinquishcd by:. Sign/DatcfTimc Rec'd by: Sign/Datcffime 
.If"" -;/IJt- flus.J-----

Relinquished by: Sign/DatefTime Rcc'd by: Sign/Dalcffime Relinquished by: :Sign/Dateffimc Rec'd by: Sign/Datcffime 

Relinquished by: Sign/DalefTime Rcc'd by: Sign/Dalcffimc Rcmarl<s: 

Relinquished by: Sign/Dateffimc Rcc'd by: Sign/Datcffimc 



CERTIFICATE OF ANALYSIS 

ATC Blattert Inc. 
5214 South East Street 
Suite 1, Park. 31 South 
Indianapolis, Indiana 46227 
Attn: David Norris 
Invoice Number: 

• 

Order #: 95-07-285 
Date: 07/31/95 15:01 
Work ID: 1408 Griffith MW-2D 
Date Received: 07/13/95 
Date Completed: 07/31/95 
Client Code: BLATTERT 

SAMPLE IDENT.IFICATION 

Sample 
Number 
01 

Sample 
Description 

MW-2D Water 

This report may not be reproduced except 
written approval of the laboratory. All 

·to the items tested. 

Sample Sample 
Number ------~D~e~s~c~r~1~·p~t~1~·o~n~-------

in full, without the r?· 
results relate only _...--·· . / 

~ ' ' / \ ;/!~' / \ / ·j \ /) / ~2.)!LL-

Environmental Service Group 
A2LA ACCREDITED 
5933 WEST 71ST STREET INDIANAPOLIS, INDIANA 46278 

(317) 290-1471 
FAX (317) 290-1670 



order # 95-07-285 
07/31/95 15:01 

Sample: OlBW MW-2D Water 

Test Description 
Chlorides, Titr-imetric 

Sample: OlCW MW-2D Water 

Test Description 
Phenols, Manual 4AAP 

Sample: OlDW MW-2D Water 

Test Description 
Ammania-N 
Chemical Oxygen Demand 

Sample: 01EW MW-2D Water 

Test Description 
Dissolved Boron, ICAPES 
Dissolved Sodium, ICAPES 

TEST RESULTS BY SAMPLE 

Collected: 07/13/95 

Result Limit 
39.0 10.0 

Collected: 07/13/95 

Result Limit 
<0.005 0.0050 

Collected: 07/13/95 

Result Limit 
<5.0 5.00 

<10.0 10.0 

Collected: 07/13/95 

Result Limit 
0.311 0.020 
32.10 1.00 

Environmental Service Group 
A2LA ACCREDITED ~ 
5933 WEST 71ST STREET INDIANAPOLIS, INDIANA 46278 

l?age 2 

Category: WATER 

Units Analyzed 
mg/L 07/27/95 

Category: WATER 

Units Analyzed 
mg/L 07/28/95 

Category: WATER 

Units Analyzed 
mg/L 07/28/95 

mg/L 02 07/28/95 

Category: WATER 

Units Analyzed 
mg/L 07/21/95 
mg/L 07/19/95 

(317) 290-1471 
FAX (317) 290-1670 

liY: 
MB 

liY: 
TLO 

liY: 
ss 
TLO 

liY: 
SEC 
SEC 



Order # 95-07-285 
07/31/95 15:01 TEST RESULTS BY SAMPLE 

Sample Description: MW-2D Water Lab No: 01A 

Test Description: Volatile Organics, PATGCMS Method: EPA_624 Test Code: VOC_LF 

Collected: 07/13/95 Category: WATER 

PARAMETER CAS NUMBER RESULT LIMIT BLANK 

Methylene chloride 75-09-2 BQL 5.0 ND 

trans-1,2-Dichloroethene 156-60-5 ND 5.0 ND 

1,1-Dichloroethane 75-34-3 ND 5.0 ND 

2-Butanone 78-93-3 BQL 10 BQL 

cis-1,2-Dichloroethene 159-59-2 ND 5.0 ND 

Benzene 71-43-2 ND 5.0 ND 

Toluene 108-88-3 ND 5.0 ND 

Ethylbenzene 100-41-4 ND 5.0 ND 

SURROGATE \RECOVERY LIMITS 

1,2-Dichloroethane-d4 98 79 114 

Toluene-de 106 75 126 

p-Bromofluorobenzene 106 71 114 

Analytical Run Information: 

EXTRACTED 

DATE RUN 07/17/95 

ANALYST KAH 

INSTRUMENT 5971MS 

FILE ID 060101S.D 

CONC FACTOR 1.0 

UNITS ug/L 

Environmental Service Croup 
A2LA ACCREDITED 
5933 WEST 71 ST STREET INDIANAPOLIS, INDIANA 46278 

Page 3 

BLANK 

LIMIT 

5.0 

5.0 

5.0 

10 

5.0 

5.0 

5.0 

5.0 

(317) 290-1471 
FAX (317) 290-1670 



~ BLATTERT INC. 
Sheet or __ _ 
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CERTIFICATE OF ANALYSIS 

ATC Blattert Inc. 
5214 South East Street 
Suite 1, Park 31 South 
Indianapolis, Indiana 46227 
Attn: David Norris 
Invoice Number: 

Order #: 95-07-284 
Date: 07/31/95 15:01 
Work ID: 1408 Griffith MW-2S 
Date Received: 07/13/95 
Date Completed: 07/31/95 
Client Code: BLATTERT 

SAMPLE IDENTIFICATION 

Sample Sample 
Number ------~D~e~s~c~r~1~·p~t~1~·o~n~------
01 MW-2S Water 

This report may not be reproduced except 
written approval of the laboratory. All 

·to the items tested. 

Sample Sample 
Number ------~D~e~s~c~r~1~·p~t~i~o~n~------

in full, without the ~\ 

results relate on4»:l. 
Certified By 

Environmental Service Group 
f:\l.LA ACCREDITED 
5933 WEST 71ST STREET INDIANAPOLIS INDIANA 4fi?7R 

(317) 290-1471 
FAX 1'117\ ?Q0-1Fi70 



-
Order # 95-07-284 Page 2 

07/31/95 15:01 TEST RESULTS BY SAMPLE 

Sample: OlBW MW-2S Water Collected: 07/13/95 Category: WATER 

Test Descri2tion Result Limit Units Analyzed .l?Y 
Chlorides, Titrimetric 20.0 10.0 mg/L 07/27/95 MB 

sample: OlCW MW-2S water Collected: 07/13/95 Category: WATER 

Test Descri2tion Result Limit Units Analyzed .l?Y 
Phenols, Manual 4AAP <0.005 0.0050 mg/L 07/28/95 TLO 

Sample: OlDW MW-2S Water Collected: 07/13/95 Category: WATER 

Test Descri2tion Result Limit Units Analyzed .l?Y 
Ammania-N <5.0 5.00 mg/L 07/28/95 ss 
Chemical Oxygen Demand 20.0 10.0 mg/L 02 07/28/95 TLO 

Sample: ClEW MW-2S Water Collected: 07/13/95 Category: WATER 

Test Descri2tion Result Limit Units Analyzed .l?Y 
Dissolved Boron, I CAPES 0.155 0.020 mg/L 07/21/95 SEC 
Dissolved Sodium, I CAPES 15.60 1. 00 mg/L 07/19/95 SEC 

Environmental Service Group 
A2LA ACCREDITED (317) 290-1471 
<;en~ \1\/F~T 71 ~T ~TRI=I=T !NniANAPOI I~ INn! ANA l!1';?7R I=A)( 1'".1171 ?OfL1&:7n 



Order # 95-07-284 
07/31/95 15:01 TEST RESULTS BY SAMPLE 

Sample Description: MW-2S Water Lab No: 01A 

Test Description: Volatile Organics, PATGCMS Method: EPA_624 Test Code: voc_LF 

Collected: 07/13/95 Category: WATER 

PARAMETER CAS NUMBER RESULT LIMIT BLANK 

Methylene chloride 75-09-2 BQL 5.0 ND 

trans-1,2-Dichloroethene 156-60-5 ND 5.0 ND 

1,1-Dichloroethane 75-34-3 ND 5.0 ND 

2-Butanone 78-93-3 BQL 10 BQL 

cis-1,2-Dichloroethene 159-59-2 ND 5.0 ND 

Benzene 71-43-2 ND 5.0 ND 

Toluene 108-88-3 ND 5.0 ND 

Ethyl benzene 100-41-4 ND 5.0 ND 

SURROGATE \RECOVERY LIMITS 

1,2-Dichloroethane-d4 103 79 114 

Toluene-dB 102 75 126 

p-Bromofluorobenzene 104 7l 114 

Analytical Run Information: 

EXTRACTED 

DATE RUN 07/17/95 

ANALYST KAH 

INSTRUMENT 5971MS 

FILE ID 0501014.D 

CONC FACTOR 1.0 

UNITS ug/L 

Environmental Service Group 
A2LA ACCREDITED 
'iG:n WFST 71ST STR~~T INniANAPOI IS INriiANA di;?7A 

Page 3 

BLANK 

LIMIT 

5.0 

5.0 

5.0 

10 

5.0 

5.0 

5.0 

5.0 

(317) 290-1471 
~AX 1":117\ ?an_11':7n 



CHAIN OF CUSTODY RECORD 
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CERTIFICATE OF ANALYSIS 

ATC Blattert Inc. 
5214 South East Street 
Suite 1, Park 31 South 
Indianapolis, Indiana 46227 
Attn: David Norris 
Invoice Number: 

Order #: 95-07-283 
Date: 07/31/95 15:01 
Work ID: 1408 Griffith MW-3D 
Date Received: 07/13/95 
Date Completed: 07/31/95 
Client Code: BLATTERT 

SAMPLE IDENTIFICATION 

Sample 
Number 
01 

Sample 
Description 

MW-3D Water 

This report may not be reproduced except 
written approval of the laboratory. All 

. to the items tested. 

Sample Sample 
Number ------~D~e~s~c~r~1~·p~t~1~·o~n~-------

in full, without the r--,....__ 
results relate onl/ ; '):;!. 

-1_ ~1f£ .. 
Certified By 

Environmental Service Croup 
A2LA ACCREDITED 
5933 WEST 71ST STREET INDIANAPOLIS, INDIANA 46278 

(317) 290-1471 
FAX (317) 290-1670 



Order # 95-07-283 
07/31/95 15:01 

Sample: 01BW MW-30 Water 

Test Description 
Chlorides, Titrimetric 

Sample: 01CW MW-30 Water 

Test Description 
Phenols, Manual 4AAP 

Sample: OlOW MW-30 Water 

Test Description 
Ammania-N 
Chemical Oxygen Demand 

Sample: OlEW MW-30 Water 

Test Description 
Dissolved Boron, ICAPES 
Dissolved Sodium, ICAPES 

TEST RESULTS BY SAMPLE 

Collected: 07/13/95 

Result Limit 
20.0 10.0 

Collected: 07/13/95 

Result Limit 
<0.005 0.0050 

Collected: 07/13/95 

Result Limit 
<5.0 5.00 
13.0 10.0 

Collected: 07/13/95 

Result Limit 
0.203 0.020 
24.20 1. 00 

Environmental Service Group 
A2LA ACCREDITED . 
5933 WEST 71ST STREET INDIANAPOLIS, INDIANA 46278 

Page 2 

Category: WATER 

Units Analyzed 
mg/L 07/27/95 

Category: WATER 

Units Analyzed 
mg/L 07/28/95 

Category: WATER 

Units Analyzed 
mg/L 07/28/95 

mg/L 02 07/28/95 

Category: WATER 

Units Analyzed 
mg/L 07/21/95 
mg/L 07/19/95 

(317) 290-1471 
FAX (317) 290-1670 

:!2Y 
MB 

:!2Y 
TLO 

:!2Y 
ss 
TLO 

:!2Y 
SEC 
SEC. 



-
Order # 95-07-283 
07/31/95 15:01 TEST RESULTS BY SAMPLE 

Sample Description: MW-3D Water Lab No: OlA 

Test Description: Volatile Organics, PATGCMS Method: EPA_624 Test Code: VOC_LF 

Collected: 07/13/95 Category: WATER 

PARAMETER CAS NUMBER RESULT LIMIT BLANK 

Methylene chloride 75-09-2 BQL 5.0 ND 

trans-1,2-Dichloroethene 156-60-5 ND 5.0 ND 

1,1-Dichloroethane 75-34-3 ND 5.0 ND 

2-Butanone 78-93-3 BQL 10 BQL 

cis-1,2-Dichloroethene 159-59-2 ND 5.0 ND 

Benzene 71-43-2 ND 5.0 ND 

Toluene 108-88-3 ND 5.0 ND 

Ethylbenzene 100-41-4 ND 5.0 ND 

SURROGATE %RECOVERY LIMITS 

1,2-Dichloroethane-d4 99 79 114 

Toluene-dB 103 75 126 

p-Bromofluorobenzen·e 104 71 114 

Analytical Run Information: 

EXTRACTED 

DATE RUN 07/17/95 

ANALYST KAH 

INSTRUMENT 5971MS 

FILE ID 0401013.0 

CONC FACTOR 1.0 

UNITS ug/L 

Environmental Service Group 
A2LA ACCREDITED 
5933 WEST 71ST STREET INDIANAPOLIS. INDIANA 46278 
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BLANK 

LIMIT 

5.0 

5.0 

5.0 

10 

5.0 

5.0 

5.0 

5.0 

(317) 290-1471 
FAX (317) 290-1670 
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ATC Blattert Inc. 
5214 South East Street 
Suite 1, Park 31 South 
Indianapolis, Indiana 46227 
Attn: David Norris 
Invoice Number: 

Sample 
Number 
01 

Sample 
Description 

MW-3S Water 

CERTIFICATE OF ANALYSIS 

Order #: 95-07-282 
Date: 07/31/95 15:00 
Work ID: 1408 Griffith MW-3S 
Date Received: 07/13/95 
Date Completed: 07/31/95 
Client Code: BLATTERT 

SAMPLE IDENTIFICATION 

Sample Sample 
Number ___ ....:D<..Se:..;s2..!c=:..:r"-'~:!:.· p~t.=.i~o~n.._ __ _ 

This report may not be reproduced except in full, without the / 
written approval of the laboratory. All results relate only//__.. 

·to the items tested. 

Environmental Service Group 
A2LA ACCREDITED 
5933 VIlEST 71ST STREET INDIANAPOLIS, INDIANA 46278 

A/. ) 
____l_/ //V' 

Certified By 

(317) 290-1471 
FAX 1317\290-1670 



-: 

Order # 95-07-282 
07/31/95 15:00 

Sample: OlBW MW-3S Water 

Test Description 
Chlorides, Titrimetric 

Sample: OlCW MW-3S Water 

Test Description 
Phenols, Manual 4AAP 

Sample: OlDW MW-3S Water 

Test Description 
Ammania-N 
Chemical Oxygen Demand 

Sample: OlEW MW-3S Water 

Test Description 
Dissolved Boron, ICAPES 
Dissolved Sodium, ICAPES 

TEST RESULTS BY SAMPLE 

Collected: 07/13/95 

Result Limit 
45.0 10.0 

Collected: 07/13/95 

Result Limit 
<0.005 0.0050 

Collected: 07/13/95 

Result Limit 
<5.0 5.00 
33.0 10.0 

Collected: 07/13/95 

Result Limit 
0.171 0.020 
26.10 1. 00 

Environmental Service Group 
A2LA ACCREDITED 
5933 WEST 71 ST STREET INDIANAPOLIS. INDIANA 46278 

Page 2 

Category: WATER 

Units Analyzed 
mg/L 07/27/95 

Category: WATER 

Units Analyzed 
mg/L 07/28/95 

Category: WATER 

Units Analyzed 
mg/L 07/28/95 

mg/L 02 07/28/95 

Category: WATER 

Units Analyzed 
mg/L 07/21/95 
mg/L 07/19/95 

(317) 290-1471 
FAX 1317l 290-1670 

~ 
MB 

~ 
TLO 

~ 
ss 
TLO 

~ 
SEC 
SEC 



Order # 95-07-282 
07/31/95 15:00 TEST RESULTS BY SAMPLE 

Sample Description: MW-3S Water Lab No: 01A 

Test Description: Volatile Organics, PATGCMS Method: EPA_624 Test code: voc_LF 

Collected: 07/13/95 Category: WATER 

PARAMETER CAS NUMBER RESULT LIMIT BLANK 

Methylene chloride 75-09-2 BQL 5.0 ND 

trans-1,2-Dichloroethene 156-60-5 ND 5.0 ND 

1,1-Dichloroethane 75-34-3 ND 5.0 ND 

2-Butanone 78-93-3 BQL 10 BQL 

cis-1,2-Dichloroethene 159-59-2 ND 5.0 ND 

Benzene 71-43-2 BQL 5.0 ND 

Toluene 108-88-3 ND 5.0 ND 

Ethylbenzene 100-41-4 ND 5.0 ND 

SURROGATE 'I> RECOVERY LIMITS 

1,2-Dichloroethane-d4 96 79 114 

Toluene-de 102 75 126 

p-Bromofluorobenzene 102 71 114 

Analytical Run Information: 

EXTRACTED 

DATE RUN 07/17/95 

ANALYST KAH 

INSTRUMENT 5971MS 

FILE ID 0201012.0 

CONC FACTOR 1.0 

UNITS ug/L 

Environmental Service Group 
A2LA ACCREDITED 
5933 'NEST ?1ST STREET INDIANAPOLIS. INDIANA 46278 
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BLANK 

LIMIT 

5.0 

5.0 

5.0 

10 

5.0 

5.0 

5.0 

5.0 

(317) 290-1471 
FAX (317\ 290-1670 
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ATC Blattert Inc. 
5214 South East Street 
Suite 1, Park 31 South 
Indianapolis, Indiana 46227 
Attn: David Norris 
Invoice Number: 

Sample 
Number 
01 

Sample 
Description 

MW-58 Water 

CERTIFICATE OF ANALYSIS 

Order #: 95-07-280 
Date: 07/31/95 15:00 
Work ID: 1408 Griffith MW-5S 
Date Received: 07/13/95 
Date Completed: 07/31/95 
Client Code: BLATTERT 

SAMPLE IDENTIFICATION 

Sample Sample 
Number ------~D~e~s~c~r~~~·p~t~io~n~------

This report may not be reproduced except in 
written approval of the laboratory. All results relate 

·to the items tested. 

Certified By 

Environmental Service Group 
P\2LA ACCREDITED 
5933 WEST 71ST STREET INDIANAPOLIS, INDIANA 46278 

(317) 290-1471 
FAX 1317) 290-1670 



order # 95-07-280 
07/31/95 15:00 TEST RESULTS BY SAMPLE 

Sample: OlBW MW-5S Water Collected: 07/13/95 

Test Descri:Qtion Result Limit 
Chlorides, Titrimetric 34.0 10.0 

Sample: OlCW MW-SS Water Collected: 07/13/95 

Test Descri:Qtion Result Limit 
Phenols, Manual 4AAP <0.005 0.0050 

Sample: OlDW MW-SS Water Collected: 07/13/95 

Test Descri:Qtion Result Limit 
Ammania-N <5.0 5.00 
Chemical Oxygen Demand 46.0 10.0 

Sample: OlEW MW-SS Water Collected: 07/13/95 

Test Descri:Qtion Result Limit 
Dissolved Boron, I CAPES 0.298 0.020 
Dissolved Sodium, I CAPES 28.50 1. 00 

Environmental Service Croup 
A2LA ACCREDITED 
5933 WEST 71 ST STREET INDIANAPOLIS, INDIANA 46278 

Page 2 

Category: WATER 

Units Analyzed 
mg/L 07/27/95 

Category: WATER 

Units Analyzed 
mg/L 07/28/95 

Category: WATER 

Units Analyzed 
mg/L 07/28/95 

mg/L 02 07/28/95 

Category: WATER 

Units Analyzed 
mg/L 07/21/95 
mg/L 07/19/95 

(317) 290-1471 
FAX (317) 290-1670 

~ 
MB 

~ 
TLO 

~ 
ss 
TLO 

~ 
SEC 
SEC 



Order # 95-07-280 
07/31/95 15:00 TEST RESULTS BY SAMPLE 

Sample Description: MW-5S Water Lab No: 01A 

Test Description: Volatile Organics, PATGCMS Method: EPA_624 Test Code: VOC_LF 

Collected: 07/13/95 Category: WATER 

PARAMETER CAS NUMBER RESULT LIMIT BLANK 

Methylene chloride 75-09-2 BQL 5.0 BQL 

trans-1,2-Dichloroethene 156-60-5 ND 5.0 ND 

1,1-Dichloroethane 75-34-3 ND 5.0 ND 

2-Butanone 78-93-3 BQL 10 BQL 

cis-1,2-Dichloroethene 159-59-2 ND 5.0 ND 

Benzene 71-43-2 ND 5.0 ND 

Toluene 108~88-3 ND 5.0 ND 

Ethylbenzene 100-41-4 ND 5.0 ND 

SURROGATE %RECOVERY LIMITS 

1,2-Dichloroethane-d4 92 79 114 

Toluene-dB 99 75 126 

p-Bromofluorobenzene 100 71 114 

Analytical Run Information: 

EXTRACTED 

DATE RUN 07/14/95 

ANALYST JM 

INSTRUMENT 5971MS 

FILE ID 1001004.D 

CONC FACTOR 1.0 

UNITS ug/L 

Environmental Service Croup 
A2LA ACCREDITED 
5933 WEST 71ST STREET INDIANAPOLIS. INDIANA 46278 
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BLANK 

LIMIT 

5.0 

5.0 

5.0 

10 
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5.0 

5.0 

5.0 

(317) 290-1471 
FAX (317) 290-1670 
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CERTIFICATE OF ANALYSIS 

ATC Blattert Inc. 
5214 South East Street 
Suite 1, Park 31 South 
Indianapolis, Indiana 46227 
Attn: David Norris 
Invoice Number: 

Order #: 95-07-278 
Date: 07/31/95 14:59 
Work ID: 1408 Griffith MW-4D 
Date Received: 07/13/95 
Date Completed: 07/31/95 
Client Code: BLATTERT 

SAMPLE IDENTIFICATION 

Sample Sample 
Number ------~D~e~s~c~r~~~·p~t~i~o~n ______ _ 
01 MW-4D Water 

This report may not be reproduced except 
written approval of the laboratory. All 

·to the items tested. 

Sample Sample 
Number ------~D~e~s~c~r~~~·p~t~i~o~n~-----

in full, without the · 

results relate onl~- ~ 

/[211Jt:! 
Certified ~ 

Environmental Service Group 
A2LA ACCREDITED 
5933 WEST 71ST STREET INDIANAPOLIS, INDIANA 46278 

(317) 290-1471 
FAX (317) 290-1670 



Order # 95-07-278 
07/31/95 14:.59 TEST RESULTS BY SAMPLE 

Sample: OlBW MW-4D Water Collected: 07/13/95 

Test DescriQtion Result Limit 
Chlorides, Tj_trimetric 136.0 10.0 
Fluoride 0.224 0.020 
N-Nitrate, cd Reduct. Col. <0.50 0.500 
Sulfate, Tur]:)idimetric <5.0 5.0 
Total Diss solids at 180°C 585.0 1.0 

Sample: 01CW MW-4D Water Collected: 07/13/95 

Test DescriQtion Result Limit 
Phenols, Manual 4AAP <0.005 0.0050 

Sample: 01DW MW-4D Water Collected: 07/13/95 

Test DescriQtion Result Limit 
Ammonia-N <5.0 5.00 
Chemical Oxygen Demand 12.0 10.0 

Sample: OlEW MW-4D Water Collected: 07/13/95 

Test DescriQtion Result Limit 
·Dissolved Ar~enic, GFAAS <0.010 0.010 
Dissolved Ba~ium, I CAPES ' 0.178 0.050 
Dissolved Bo~on, I CAPES 0.217 0.020 
Dissolved Cac:imium, GFAAS <0.0010 0.0010 
Dissolved Ch~omium, I CAPES <0.020 0.020 
Dissolved Copper, I CAPES <0.020 0.020 
Dissolved Iron, I CAPES <0.010 0.010 
Dissolved Lecid, GFAAS <0.0050 0.0050 
Dissolved Manganese,ICAPES 0.027 0.010 
Dissolved Me~cury, CVAAS <0.00050 0.0005 
Dissolved Se:Lenium, GFAAS <0.010 0.010 
Dissolved Si:Lver, I CAPES <0.010 0.010 
Dissolved Soc:iium, I CAPES 66.30 2.00 
Dissolved Zir1C, I CAPES <0.010 0.010 

Environmental Service Croup 
A2LA ACCREDIT~D 
5933 WEST 71ST STREET INDIANAPOLIS, INDIANA 46278 

Page 2 

Category: WATER 

Units Analyzed 
mg/L 07/27/95 
mg/L 07/18/95 

mg/L N-N03 07/14/95 
mg/L S04 07/26/95 

mg/L 07/26/95 

Category: WATER 

Units Analyzed 
mg/L 07/28/95 

Category: WATER 

Units Analyzed 
mg/L 07/26/95 

mg/L 02 07/28/95 

Category: WATER 

Units Analyzed 
mg/L 07/18/95 
mg/L 07/20/95 
mg/L 07/21/95 
mg/L 07/19/95 
mg/L 07/20/95 
mg/L 07/20/95 
mg/L 07/20/95 
mg/L 07/17/95 
mg/L 07/20/95 
mg/L 07/18/95 
mg/L 07/18/95 
mg/L 07/20/95 
mg/L 07/19/95 
mg/L 07/20/95 

(317) 290-1471 
FAX (317) 290-1670 

.!2Y 
MB 
TLO 
TLO 
TLO 
TLO 

.!2Y 
TLO 

.!2Y 
TLO 
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.!2Y 
KAK 

CPV 
SEC 
KAK 
CPV 
CPV 
CPV 
KAK 
CPV 
KAK 

KAK 
CPV 
SEC 
CPV 



Order # 95-07-278 
07/31/95 14:59 

Sample Description: MW-4D Water 

TEST RESULTS BY SAMPLE 

Lab No: 01A 

Test Description: Volatile Organics, PATGCMS Method: SW846_8260 Test Code: VOC_44 

Collected: 07/13/95 Category: WATER 

PARAMETER CAS NUMBER RESULT LIMIT BLANK 

Dichlorodifluoromethane 75-71-8 ND 10 ND 

Chloromethane 74-87-3 ND 10 ND 

Vinyl chloride 75-01-4 ND 10 ND 

Bromomethane 74-83-9 BQL 10 BQL 

Chloroethane 75-00-3 BQL 10 ND 

Trichlorofluoromethane 75-69-4 ND 10 ND 

Acrolein 107-02-8 ND 25 ND 

Acetone 67-64-1 BQL 25 BQL 

1,1-Dichloroethene 75-35-4 ND 5.0 ND 

Iodomethane 74-88-4 ND 5.0 ND 

Acrylonitrile 107-13-1 ND 5.0 ND 

Methylene chloride 75-09-2 BQL 5.0 BQL 

Carbon disulfide 75-15-0 ND 5.0 ND 

trans-1,2-Dichloroethene 156-60-5 ND 5.0 ND 

1,1-Dichloroethane 75-34-3 ND 5. 0 ND 

Vinyl acetate 108-05-4 ND 25 ND 

2-Butanone (MEK) 78-93-3 BQL 10 BQL 

cis-1,2-Dichloroethene 159-59-2 ND 5.0 ND 

Chloroform 67-66-3 ND 5.0 ND 

1,1,1-Trichloroethane 71-55-6 ND 5.0 ND 

1,2-Dichloroethane 107-06-2 ND 5.0 ND 

Benzene 71-4 3-2 ND 5.0 ND 

Environmental Service Group 
A2LA ACCREDITED 
5933 WEST 71 ST STREET INDIANAPOLIS. INDIANA 46278 

Page 3 

BLANK 

LIMIT 

10 

10 

10 

10 

10 

10 

25 

25 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

25 

10 

5.0 

5.0 

5.0 

5.0 

5.0 

(317) 290-1471 
FAX (317) 290-1670 



Order # 95-07-278 Page 4 

07/31/95 14:59 TEST RESULTS BY SAMPL~ 

Sample Description: MW-4D Water Lab No: 01A 

Test Description: Volatile Organics, PATGCMS Method: SW846_8260 Test Code: VOC_44 

Collected: 07/13/95 Category: WATER 

Carbon tetrachloride 56-23-5 ND 5.0 ND 

1,2-Dichloropropane 78-87-5 ND 5.0 ND 

Dibromomethane 106-93-4 ND 5.0 ND 

Trichloroethene 79-01-6 ND 5.0 ND 

2-Chloroethyl vinyl ether 110-75-8 ND 10 ND 

Bromodichloromethane 75-27-4 ND 5.0 ND 

2-Hexanone 591-78-6 ND 5.0 ND 

trans-1,3-Dichloropropene 10061-02-6 ND 5.0 ND 

cis-1,3-Dichloropropene 10061-01-5 ND 5.0 ND 

Toluene 108-88-3 ND 5.0 ND 

1,1,2-Trichloroethane 79-00-~ ND 5.0 ND 

Ethylmethacrylate 97-63-2 ND 10 ND 

4-Methyl-2-pentanone (MIBK) 108-10-1 ND 5.0 ND 

Dibromochloromethane 124-48-l ND 5. 0 ND 

Tetrachloroethene 127-18-4 ND 5.0 ND 

Chlorobenzene 108-90-7 ND 5.0 ND 

Ethylbenzene 100-41-4 ND 5.0 ND 

Total xylenes 1330-20-7 ND 5.0 ND 

Bromoform 75-25-2 ND 5.0 ND 

Styrene 500-42-5 ND 5.0 ND 

1,1,2,2-Tetrachloroethane 79-34-5 ND 5.0 ND 

1,2,3-Trichloropropane 96-18-4 ND 5.0 ND 

1,3-Dichlorobenzene 541-73-1 ND 5.0 ND 

1,4-Dichlorobenzene 106-46-7 ND 5.0 ND 

1,2-Dichlorobenzene 95-50-1 ND 5.0 ND 

Environmental Service Croup 
A2LA ACCREDITED 
5933 WEST 71ST STREET INDIANAPOLIS, INDIANA 46278 
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5.0 

5.0 
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5.0 
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Order # 95-07-278 Page 5 

07/31/95 14:59 TEST RESULTS BY SAMPLE 

sample Description: MW-4D Water Lab No: 01A 

Test Description: Volatile Organics, PATGCMS Method: SW846_8260 Test Code: VOC_44 

Collected: 07/13/95 

SURROGATE 

1,2-Dichloroethane-d4 

Toluene-dB 

p-Bromofluorobenzene 

Analytical Run Information: 

EXTRACTED 

DATE RUN 

ANALYST 

INSTRUMENT 

FILE ID 

CONC FACTOR 

UNITS 

Category: WATER 

\RECOVERY 

95 

103 

104 

LIMITS 

79 

75 

71 

07/14/95 

JM 

5971MS 

0801002.D 

l.O 

ug/L 

Environmental Service Group 
A2LA ACCREDITED 
5933 WEST 71ST STREET INDIANAPOLIS. INDIANA 46278 

114 

126 

114 

(317) 290-1471 
FAX (317) 290-1670 
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ATC Blattert Inc. 
5214 South East Street 
Suite 1, Park 31 South 
Indianapolis, Indiana 46227 
Attn: David Norris 
Invoice Number: 

Sample Sample 
Number ---~D~e:.::s~c:::..::r~~,..· P:::..t:::..~=-· o""n..._ __ _ 
01 MW-5D Water 

CERTIFICATE OF ANALYSIS 

Order #: 95-07-281 
Date: 07/31/95 15:00 
Work ID: 1408 Griffith MW-5D 
Date Received: 07/13/95 
Date Completed: 07/31/95 
Client Code: BLATTERT 

SAMPLE IDENTIFICATION 

Sample Sample 
Number ___ ...:D~e:..;s:!.!c...,r~~:!:.J· p~t~i~oi.!n'-----

This report may not be reproduced except in full, without the 
written approval of the laboratory. All results relate only 

·to the items tested. 

Environmental Service Group 
A2LA ACCREDITED 
5933 WEST 71ST STREET INDIANAPOLIS, INDIANA 46278 

Certified 

(317) 290-1471 
FAX 1317) 290-1670 



Order # 95-07-281 
07/31/95 15:00 TEST RESULTS BY SAMPLE 

Sample: OlBW MW-5D Water Collected: 07/13/95 

Test Descri:Qtion Result Limit 
Chlorides, Titrimetric 30.0 10.0 

Sample: OlCW MW-5D Water Collected: 07/13/95 

Test Descri:Qtion Result Limit 
Phenols, Manual 4AAP <0.005 0.0050 

Sample: OlDW MW-5D Water Collected: 07/13/95 

Test Descri:Qtion Result Limit 
Ammania-N <5.0 5.00 
Chemical Oxygen Demand 14.0 10.0 

Sample: OlEW MW-5D Water Collected: 07/13/95 

Test Descri:Qtion Result Limit 
Dissolved Boron, I CAPES 0.207 0.020 
Dissolved Sodium, I CAPES 22.30 1. 00 

Environmental Service Group 
A2LA ACCREDITED 
59331/VEST 71ST STREET INDIANAPOLIS. INDIANA 46278 

Page 2 

Category: WATER 

Units Analyzed 
mg/L 07/27/95 

Category: WATER 

Units Analyzed 
mg/L 07/28/95 

Category: WATER 

Units Analyzed 
mg/L 07/28/95 

mg/L 02 07/28/95 

Category: WATER 

Units Analyzed 
mg/L 07/21/95 
mg/L 07/19/95 

(317) 290-1471 
FAX (317\ 290-1670 

~ 
MB 

~ 
TLO 

~ 
ss 
TLO 

~ 
SEC 
SEC 



Order # 95-07-281 
07/31/95 15:00 TEST RESULTS BY SAMPLE 

Sample Description: MW-5D Water Lab No: 01A 

Test Description: Volatile Organics, PATGCMS Method: EPA_624 Test Code: VOC_LF 

Collected: 07/13/95 Category: WATER 

PARAMETER CAS NUMBER RESULT LIMIT BI.JlliK 

Methylene chloride 75-09-2 BQL 5.0 BQL 

trans-1,2-Dichloroethene 156-60-5 ND 5.0 ND 

1,1-Dichloroethane 75-34-3 ND 5.0 ND 

2-Butanone 78-93-3 BQL 10 BQL 

cis-1,2-Dichloroethene 159-59-2 ND 5.0 ND 

Benzene 71-43-2 ND 5.0 ND 

Toluene 108-88-3 ND 5.0 ND 

Ethylbenzene 100-41-4 ND 5. 0 ND 

SURROGATE \RECOVERY LIMITS 

1,2-Dichloroethane-d4 90 79 114 

Toluene-dB 104 75 126 

p-Bromofluorobenzene 96 71 114 

Analytical Run Information: 

EXTRACTED 

DATE RUN 07/14/95 

ANALYST JM 

INSTRUMENT 5971MS 

FILE ID 1101005. D 

CONC FACTOR 1.0 

UNITS ug/L 

Environmental Service Group 
A2LA ACCREDITED 
5933 WEST 71ST STREET INDIANAPOLIS. INDIANA 46278 
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BLANK 

LIMIT 

5.0 

5.0 

5.0 

10 

5.0 

5.0 

5.0 

5.0 

(317) 290-1471 
FAX (317) 290-1670 



.Aft BLATTERT INC. 
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-- Geological & Environmental Engineering Services ----------
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ATC Blattert Inc. 
5214 South East Street 
Suite 1, Park 31 South 
Indianapolis, Indiana 46227 
Attn: David Norris 
Invoice Number: 

Sample Sample 
Number ------~D~e~s~c~r~~~·p~t~~~·o~n~------
01 Duplicate Water 

CERTIFICATE OF ANALYSIS 

Order #: 95-07-279 
Date: 07/31/95 14:59 

·Work ID: 1408 Griffith Duplicate 
Date Received: 07/13/95 
Date Completed: 07/31/95 
Client Code: BLATTERT 

SAMPLE IDENTIFICATION 

Sample 
Number 

Sample 
Description 

This report may not be reproduced except in full, without the 

written approval of the laboratory. All results relate only ~~·,··,· ... 
. to the items tested. ~ ~ / 

Environmental Service Croup 
A2LA ACCREDITED 
5933 WEST 71ST STREET INDIANAPOLIS, INDIANA 46278 

/.., \ 

j'V,...,\ 
Certified By 

(317) 290-1471 
FAX (317) 290-1670 



Order # 95-07-279 
07/31/95 14:59 TEST RESULTS BY SAMPLE 

Sample: OlBW Duplicate Water Collected: 07/13/95 

Test Descri]2tion Result Limit 
Chlorides, Titrimetric 557.0 10.0 
Fluoride 0.118 0.020 
N-Nitrate, Cd Reduct. Col. <0.50 0.500 
Sulfate, Turbidimetric 60.0 5. o· 
Total Diss Solids at 180°C 2100.0 1.0 

Sample: 01CW Duplicate Water Collected: 07/13/95 

Test Descri]2tion Result Limit 
Phenols, Manual 4AAP <0.005 0.0050 

Sample: OlDW Duplicate Water Collected: 07/13/95 

Test Descri]2tion Result Limit 
Ammania-N 11.20 5.00 
Chemical Oxygen Demand 146.0 10.0 

Sample: 01EW Duplicate Water Collected: 07/13/95 

Test Descri]2tion Result Limit 
.Dissolved Arsenic, GFAAS <0.010 0.010 
Dissolved Barium, I CAPES . 0. 718 0.050 
Dissolved Boron, I CAPES 0.554 0.020 
Dissolved Cadmium, GFAAS <0.0010 0.0010 
Dissolved Chromium, I CAPES <0.020 0.020 
Dissolved Copper, I CAPES <0.020 0.020 
Dissolved Iron, I CAPES 19.800 0.100 
Dissolved Lead, GFAAS <0.0050 0.0050 
Dissolved Manganese,ICAPES 0.634 0.010 
Dissolved Mercury, CVAAS <0.00050 0.0005 
Dissolved Selenium, GFAAS <0.010 0.010 
Dissolved Silver, I CAPES <0.010 0.010 
Dissolved Sodium, I CAPES 118. 00 5.00 
Dissolved Zinc, I CAPES <0.010 0.010 

Environmental Service Group 
A2LA ACCREDITED 
5933 WEST 71ST STREET INDIANAPOLIS, INDIANA 46278 
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Category: WATER 

Units Analyzed 
mg/L 07/27/95 
mg/L 07/18/95 

mg/L N-N03 07/14/95 
mg/L S04 07/26/95 

mg/L 07/26/95 

Category: WATER 

Units Analyzed 
mg/L 07/28/95 

Category: WATER 

Units Analyzed 
mg/L 07/28/95 

mg/L 02 07/28/95 

Category: WATER 

Units Analyzed 
mg/L 07/18/95 
mg/L 07/20/95 
mg/L 07/21/95 
mg/L 07/19/95 
mg/L 07/20/95 
mg/L 07/20/95 
mg/L 07/20/95 
mg/L 07/17/95 
mg/L 07/20/95 
mg/L 07/18/95 
mg/L 07/18/95 
mg/L 07/20/95 
mg/L 07/19/95 
mg/L 07/20/95 

(317) 290-1471 
FAX (317) 290-1670 
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MB 
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TLO 
TLO 
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~ 
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~ 
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TLO 

~ 
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CPV 
SEC 
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CPV 
CPV 
CPV 
KAK 
CPV 
KAK 

KAK 

CPV 
SEC 
CPV 



Order # 95-07-279 
07/31/95 14:59 TEST RESULTS BY SAMPLE 

Sample Description: Duplicate Water Lab !\c: OlA 

Test Description: Volatile Organics, PATGCMS Method: SW846_8260 Test Code: VOC_44 

Collected: 07/13/95 Category: WATER 

PARAMETER CAS NUMBER RESULT LIMIT BLANK 

Dichlorodifluoromethane 75-71-8 ND 10 ND 

Chloromethane 74-87-3 BQL 10 ND 

Vinyl chloride 75-01-4 BQL 10 ND 

Bromomethane 74-83-9 BQL 10 BQL 

Chloroethane 75-00-3 540 250 ND 

Trichlorofluoromethane 75-69-4 ND 10 ND 

Acrolein 107-02-8 ND 25 ND 

Acetone 67-64-1 BQL 25 BQL 

1,1-Dichloroethene 75-35-4 ND 5.0 ND 

Iodomethane 74-88-4 ND 5.0 ND 

Acrylonitrile 107-13-1 ND 5.0 ND 

Methylene chloride 75-09-2 19 5.0 BQL 

Carbon disulfide 75-15-0 ND 5.0 ND 

trans-1,2-Dichloroethene 156-60-5 24 5.0 ND 

1,1-Dichloroethane 75-34-3 ND 5.0 ND 

Vinyl acetate 108-05-~ ND 25 ND 

2-Butanone (MEK) 78-93-3 BQL 10 BQL 

cis-1,2-Dichloroethene 159-59-2 ND 5.0 ND 

Chloroform 67-66-3 ND 5.0 ND 

1,1,1-Trichloroethane 71-55-6 ND 5.0 ND 

1,2-Dichloroethane 107-06-2 ND 5.0 ND 

Benzene 71-43-2 470 120 ND 

Environmental Service Croup 
A2LA ACCREDITED 
5933 WEST 71ST STREET INDIANAPOLIS, INDIANA 46278 
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BLANK 

LIMIT 

10 

10 

10 

10 

10 

10 

25 

25 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

25 

10 

5.0 

5.0 

5.0 

5.0 

5.0 

(317) 290-1471 
FAX (317) 290-1670 



Order # 95-07-279 Page 4 

0'7/31/95 14 :59 TEST RESULTS BY SAMPL~ 

Sample Description: Duplicate Water Lab No: 01A 

Test Description: Volatile Organics, PATGOIS Method: SW846 8260 Test Code: VOC_44 

Collected: 07/13/95 Category: WATER 

Carbon tetrachloride 56-23-5 ND 5.0 ND 5.0 

1,2-Dichloropropane 78-87-5 ND 5.0 ND s.o 

Dibromornethane 106-93-4 ND 5.0 ND 5.0 

Trichloroethene 79-01-6 ND 5.0 ND s.o 

2-Chloroethyl vinyl ether 110-75-8 ND 10 ND 10 

Bromodichloromethane 75-27-4 ND 5.0 ND s.o 

2-Hexancne 591-78-6 ND 5.0 ND 5.0 

trans-1,3-Dichlorcpropene 10061-02-6 ND 5.0 ND 5.0 

cis-1,3-Dichloroprcpene 10061-01-5 ND 5.0 ND 5.0 

Toluene 108-88-3 BQL 5.0 ND 5.0 

1,1,2-Trichloroethane 79-00-,5 ND 5.0 ND 5.0 

Ethylmethacrylate 97-63-2 ND 10 ND 10 

4-Methyl-2-pentanone (MIBK) 108-10-1 31 5.0 ND 5.0 

Dibrcmochlcrornethane 124-48-1 ND 5.0 ND 5.0 

Tetrachloroethene 127-18-4 ND 5.0 ND 5.0 

Chlorobenzene 108-90-7 ND 5. 0 ND 5.0 

Ethylbenzene 100-41-4 ND 5.0 ND 5.0 

Total xylenes 1330-20-7 ND 5.0 ND 5.0 

Bromoform 75-25-2 ND 5.0 ND 5.0 

Styrene 500-42-5 ND 5. 0 ND 5.0 

1,1,2,2-Tetrachloroethane 79-34-5 ND 5.0 ND 5.0 

1,2,3-Trichloropropane 96-18-4 ND 5.0 ND 5.0 

1,3-Dichlorobenzene 541-73-1 ND 5.0 ND 5.0 

1,4-Dichlorobenzene 106-4 6-7 ND 5.0 ND 5.0 

1,2-Dichlorobenzene 95-50-1 ND 5.0 ND 5.0 

Environmental Service Group &r: A2LA ACCREDITED (317) 290-1471 
5933 WEST 71ST STREET INDIANAPOLIS, INDIANA 46278 FAX (317) 290-1670 



Order # 95-07-279 

07/31/95 14:59 TEST RESULTS BY SAMPLE 

Sample Description: Duplicate Water Lab No: 01A 

Page 5 

Test Description: Volatile Organics, PATGCMS Method: SW846_8260 Test Code: VOC_44 

Collected: 07/13/95 

SURROGATE 

1,2-Dichloroethane-d4 

Toluene-de 

p-Bromofluorobenzene 

Analytical Run Information: 

EXTRACTED 

DATE RUN 

ANALYST 

INSTRUMENT 

FILE ID 

CONC FACTOR 

UNITS 

Category: WATER 

%RECOVERY 

95 

108 

102 

LIMITS 

79 

75 

71 

07/14/95 

JM 

5971MS 

0901003.D 

1.0 

ug/L 

Environmental Service Group 
A2LA ACCREDITED 
5933 WEST 71ST STREET INDIANAPOLIS, INDIANA 46278 

114 

126 

114 

(317) 290-1471 
FAX (317) 290-1670 
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ATC Blattert Inc. 
5214 South East Street 
Suite 1, Park 31 South 
Indianapolis, Indiana 46227 
Attn: David Norris 
Invoice Number: 

Sample Sample 
Number ------~D~e~s~c~r~~~·p~t~io~n~------
01 Trip Blank Water 

CERTIFICATE OF ANALYSIS 

Order #: 95-07-288 
Date: 07/31/95 15:04 
Work ID: 1408 Griffith Trip Blank 
Date Received: 07/13/95 
Date Completed: 07/31/95 
Client Code: BLATTERT 

SAMPLE IDENTIFICATION 

Sample Sample 
Number ----~~D~e~s~c~r~~~·p~t~i~o~n~------

This report may not be reproduced except in 
written approval of the laboratory. All results 
to the items tested. 

Environmental Service Group 
A2LA ACCREDITED 
5933 WEST 71ST STREET INDIANAPOLIS, INDIANA 46278 

/ /'VV. .:/f!__ 
Certified BY-

(317) 290-1471 
FAX (317) 290-1670 



Order # 95-07-288 
07/31/95 15:04 TEST RESULTS BY SAMPLE 

Sample: 01BW Trip Blank Water Collected: 07/13/95 

Test Descrigtion Result Limit 
Chlorides, Titrimetric <10.0 10.0 
Fluoride <0.020 0.020 
N-Nitrate, Cd Reduct. Col. <0.50 0.500 
Sulfate, Turbidimetric <5.0 5.0 
Total Diss Solids at 180°C <1. 0 1.0 

Sample: 01CW Trip Blank Water Collected: 07/13/95 

Test Descrigtion Result Limit 
Phenols, Manual 4AAP <0.005 0.0050 

Sample: 01DW Trip Blank Water Collected: 07/13/95 

Test Descrigtion Result Limit 
Ammania-N <5.0 5.00 
Chemical Oxygen Demand <10.0 10.0 

Sample: 01EW Trip Blank Water Collected: 07/13/95 

Test Descrigtion Result Limit 
Dissolved Arsenic, GFAAS <0.010 0.010 
Dissolved Barium, I CAPES • <0. 050 0.050 
Dissolved Boron, I CAPES <0.020 0.020 
Dissolved Cadmium, GFAAS <0.0010 0.0010 
Dissolved Chromium, I CAPES <0.020 0.020 
Dissolved Copper, I CAPES <0.020 0.020 
Dissolved Iron, I CAPES <0.010 0.010 
Dissolved Lead, GFAAS <0.0050 0.0050 
Dissolved Manganese,ICAPES <0.010 0.010 
Dissolved Mercury, CVAAS <0.00050 0.0005 
Dissolved Selenium, GFAAS <0.010 0.010 
Dissolved Silver, I CAPES <0.010 0.010 
Dissolved Sodium, I CAPES <1.00 1. 00 
Dissolved Zinc, I CAPES <0.010 0.010 

Environmental Service Group 
A2LA ACCREDITED 
5933 WEST 71ST STREET INDIANAPOLIS, INDIANA 46278 

Page 2 

Category: WATER 

Units Analyzed 
mg/L 07/27/95 
mg/L 07/18/95 

mg/L N-N03 07/14/95 
mg/L S04 07/26/95 

mg/L 07/26/95 

Category: WATER 

Units Analyzed 
mg/L 07/28/95 

Category: WATER 

Units Analyzed 
mg/L 07/28/95 

mg/L 02 07/28/95 

Category: WATER 

Units Analyzed 
mg/L 07/18/95 
mg/L 07/20/95 
mg/L 07/21/95 
mg/L 07/19/95 
mg/L 07/20/95 
mg/L 07/20/95 
mg/L 07/20/95 
mg/L 07/17/95 
mg/L 07/20/95 
mg/L 07/18/95 
mg/L 07/18/95 
mg/L 07/20/95 
mg/L 07/19/95 
mg/L 07/20/9.5 

(317) 290-1471 
FAX (317) 290-1670 
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TLO 

liY 
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ss 
TLO 

liY 
KAK 
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SEC 
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CPV 
CPV 
KAK 
CPV 
KAK 

KAK 
CPV 
SEC 
CPV 
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Order # 95-07-288 
07/31/95 15:04 TEST RESULTS BY SAMPLE 

Sample Description: Trip Blank Water Lab No: 01A 

Test Description: Volatile Organics, PATGCMS Method: SW846_8260 Test Code: VOC_44 

Collected: 07/13/95 Category: WATER 

PARAMETER CAS NUMBER RESULT LIMIT BLJ\NK 

Dichlorodifluoromethane 75-71-8 ND 10 ND 

Chloromethane 74-87-3 ND 10 ND 

Vinyl chloride 75-01-4 ND 10 ND 

Bromomet.hane 74-83-9 BQL 10 BQL 

Chloroethane 75-00-3 ND 10 ND 

Trichlorofluoromethane 75-69-4 ND 10 ND 

Acrolein 107-02-8 ND 25 ND 

Acetone 67-64-1 BQL 25 BQL 

1,1-Dichloroethene 75-35-4 ND 5.0 ND 

Iodomethane 74-88-4 ND 5.0 ND 

Acrylonitrile 107-13-1 ND 5.0 ND 

Methylene chloride 75-09-2 ND 5.0 BQL 

Carbon disulfide 75-15-0 ND 5.0 liD 

trans-1,2-Dichloroethene 156-60-5 ND 5.0 ND 

1,1-Dichloroethane 75-34-3 ND 5.0 ND 

Vinyl acetate 108-05-4 ND 25 ND 

2-Butanone (MEK) 78-93-3 BQL 10 BQL 

cis-1,2-Dichloroethene 159-59-2 ND 5.0 ND 

Chloroform 67-66-3 ND 5.0 ND 

1,1,1-Trichloroethane 71-55-6 ND 5.0 ND 

1,2-Dichloroethane 107-06-2 ND 5.0 ND 

Benzene 71-4 3-2 ND 5.0 ND 

Environmental Service Croup 
A2LA ACCREDITED 
5933 WEST 71ST STREET INDIANAPOLIS. INDIANA 46278 
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BLJ\NK 

LIMIT 

10 

10 

10 

10 

10 

10 

25 

25 

5. 0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

25 

10 
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5.0 

5.0 

5.0 

5.0 
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Order # 95-07-288 

07/31/95 15:04 TEST RESULTS BY SAMPLE 

Sample Description: Trip Blank Water Lab No: 01A 

Test Description: Volatile Organics, PATGCMS Method: SW846_8260 

Collected: 07/13/95 category: WATER 

Carbon tetrachloride 56-23-5 NO 

1,2-Dichloropropane 78-87-5 NO 

Dibromomethane 106-93-4 NO 

Trichloroethene 79-01-6 NO 

2-Chloroethyl vinyl ether 110-75-8 NO 

Bromodichloromethane 75-27-4 NO 

2-Hexanone 591-78-6 NO 

trans-1,3-Dichloropropene 10061-02-6 NO 

cis-1,3-Dichloropropene 10061-01-5 NO 

Toluene 108-88-3 NO 

1,1,2-Trichloroethane 79-00-? NO 

Ethylmethacrylate 97-63-2 NO 

4-Methyl-2-pentanone (MIBK) 108-10-1 NO 

Dibromochloromethane 124-48-1 NO 

Tetrachloroethene 127-18-4 NO 

Chlorobenzene 108-90-7 NO 

Ethylbenzene 100-41-4 NO 

Total xylenes 1330-20-7 NO 

Bromoform 75-25-2 NO 

Styrene 500-42-5 NO 

1,1,2,2-Tetrachloroethane 79-34-5 NO 

1,2,3-Trichloropropane 96-18-4 NO 

1,3-0ichlorobenzene 541-73-1 NO 

1,4-0ichlorobenzene 106-46-7 ND 

1,2-Dichlorobenzene 95-50-1 NO 

Environmental Service Croup 
A2LA ACCREDITED 
5933 WEST 71ST STREET INDIANAPOLIS, INDIANA 46278 
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Test Code: VOC_44 
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Order # 95-07-288 

07/31/95 15:04 TEST RESULTS BY SAMPLE 

Sample Description: Trip Blank Water Lab No: 01A 

Page 5 

Test Description: Volatile Organics, PATGCMS Method: SW846_8260 Test Code: VOC_44 

Collected: 07/13/95 Category: WATER 

SURROGATE 

1,2-Dichloroethane-d4 

Toluene-dB 

p-Bromofluorobenzene 

Analytical Run Information: 

EXTRACTED 

DATE RUN 

ANALYST 

INSTRUMENT 

FILE ID 

CONC FACTOR 

UNITS 

\RECOVERY 

90 

103 

101 

LIMITS 

79 

75 

7l 

07/14/95 

JM 

597lMS 

07l4A.D 

1.0 

ug/L 

Environmental Service Croup 
A2LA ACCREDITED 
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ATC Blattert Inc. 
5214 South East Street 
Suite 1, Park 31 South 
Indianapolis, Indiana 46227 
Attn: David Norris 
Invoice Number: 

Sample 
Number 
01 

Sample 
Description 

MW-4S Water 

CERTIFICATE OF ANALYSIS 

Order #: 95-07-277 
Date: 07/31/95 14:58 
Work ID: 1408 Griffith MW-4S 
Date Received: 07/13/95 
Date Completed: 07/31/95 
Client Code: BLATTERT 

SAMPLE IDENTIFICATION 

Sample Sample 
Number ------~D~e~s~c~r~~~·p~t~~~·o~n~------

This report may not be reproduced except in full, without the 
written approval of the laboratory. All results relate only 

.to the items tested. 

Environmental Service Group 
A2LA ACCREDITED 
5933 WEST 71ST STREET INDIANAPOLIS, INDIANA 46278 

Certified By 

(317) 290-1471 
FAX (317) 290-1670 



~· 

Order # 95-07-277 Page 2 
07/31/95 14:58 TEST RESULTS BY SAMPLE 

Sample: OlBW MW-4S Water Collected: 07/13/95 Category: WATER 

Test DescriQtion Result Limit Units Analy:zed 
Chlorides, Titrimetric 649.0 10.0 mg/L 07/27/95 
Fluoride 0.093 0.020 mg/L 07/18/95 
N-Nitrate, Cd Reduct. Col. <0.50 0.500 mg/L N-N03 07/14/95 
Sulfate, Turbidimetric 31.0 5.0 mg/L S04 07/26/95 
Total Diss Solids at 180°C 2300.0 1.0 mg/L 07/26/95 

Sample: OlCW MW-4S Water Collected: 07/13/95 Category: WATER 

Test DescriQtion Result Limit Units Analyzed 
Phenols, Manual 4AAP <0.005 0.0050 mg/L 07/28/95 

Sample: OlDW MW-4S Water Collected: 07/13/95 Category: WATER 

Test DescriQtion Result Limit Units Analyzed 
Ammonia-N <5.0 5.00 mg/L 07/26/95 
Chemical Oxygen Demand 148.0 10.0 mg/L 02 07/28/95 

Sample: ClEW MW-4S Water Collected: 07/13/95 Categ_ory: WATER 

Test DescriQtion Result 
.Dissolved Arsenic, GFAAS <0.010 
Dissolved Barium, I CAPES . 0.707 
Dissolved Boron, I CAPES 0.539 
Dissolved Cadmium, GFAAS <0.0010 
Dissolved Chromium, I CAPES <0.020 
Dissolved Copper, I CAPES <0.020 
Dissolved Iron, I CAPES 18.900 
Dissolved Lead, GFAAS <0.0050 
Dissolved Manganese,ICAPES 0.649 
Dissolved Mercury, CVAAS <0.00050 
Dissolved Selenium, GFAAS <0.010 
Dissolved Silver, I CAPES <0.010 
Dissolved Sodium, I CAPES 112.00 
Dissolved Zinc, I CAPES <0.010 

Environmental Service Croup 
A2LA ACCREDITED 
5933 WEST 71ST STREET INDIANAPOLIS, INDIANA 46278 

Limit 
0.010 
0.050 
0.020 

0.0010 
0.020 
0.020 
0.100 

0.0050 
0.010 

0.0005 
0.010 
0.010 

5.00 
0.010 

Units Analyzed 
mg/L 07/18/95 
mg/L 07/20/95 
mg/L 07/21/95 
mg/L 07/19/95 
mg/L 07/20/95 
mg/L 07/20/95 
mg/L 07/20/95 
mg/L 07/17/95 
mg/L 07/20/95 
mg/L 07/18/95 
mg/L 07/18/95 
mg/L 07/20/95 
mg/L 07 /l9/95 
mg/L 07/20/95 

(317) 290-1471 
FAX (317) 290-1670 

~ 
MB 
TLO 
TLO 
TLO 
TLO 

~ 
TLO 

~ 
TLO 
TLO 

~ 
KAK 
CPV 
SEC 
KAK 
CPV 
CPV 
CPV 
KAK 
CPV 
KAK 
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SEC 
CPV 
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Order # 95-07-277 
07/31/95 14:58 

Sample Description: MW-45 Water 

TEST RESULTS BY SAMPLE 

Lab No: 01A 

Test Description: Volatile Organics, PATGCMS Method: SW846_8260 Test Code: VOC_44 

Collected: 07/13/95 Category: WATER 

PARAMETER CAS NUMBER RESULT LIMIT BLANK 

Dichlorodifluoromethane 75-71-8 ND 10 ND 

Chloromethane 74-87-3 BQL 10 NO 

Vinyl chloride 75-01-4 BQL 10 ND 

Bromomethane 74-83-9 BQL 10 BQL 

Chloroethane 75-00-3 320 250 ND 

Trichlorofluoromethane 75-69-4 ND 10 ND 

Acrolein 107-02-8 ND 25 ND 

Acetone 67-64-1 BQL 25 BQL 

1,1-0ichloroethene 75-35-4 ND 5.0 ND 

Iodomethane 74-88-4 ND 5.0 ND 

Acrylonitrile 107-13-1 ND 5.0 ND 

Methylene chloride 75-09-2 17 5.0 BQL 

Carbon disulfide 75-15-0 ND 5.0 ND 

trans-1,2-Dichloroethene 156-60-5 23 5.0 ND 

1,1-0ichloroethane 75-34-3 ND 5.0 ND 

Vinyl acetate 108-05-4 ND 25 ND 

2-Butanone (MEKl 78-93-3 ND 10 BQL 

cis-1,2-Dichloroethene 159-59-2 ND 5.0 NO 

Chloroform 67-66-3 ND 5.0 ND 

1,1,1-Trichloroethane 71-55-6 ND 5.0 ND 

1,2-Dichloroethane 107-06-2 ND 5.0 ND 

Benzene 71-43-2 400 120 NO 

Environmental Service Croup 
A2LA ACCREDITED 
5933 WEST 71ST STREET INDIANAPOLIS, INDIANA 46278 

Page 3 

BLANK 

LIMIT 

10 

10 

10 

10 

10 

10 

25 

25 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

25 

10 

5.0 

5.0 

5.0 

5.0 

5.0 
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Order # 95-01-211 Page 4 

01/31/95 14:58 TEST RESULTS BY SAMPLE 

Sample Description: MW-4S Water Lab No: 01A 

Test Description: Volatile Organics, PATGCMS Method: SW846_8260 Test Code: VOC_44 

Collected: 01/13/95 Category: WATER 

Carbon tetrachloride 56-23-5 ND 5.0 ND 

1,2-Dichloropropane 18-81-5 ND 5.0 ND 

Dibromomethane 106-93-4 ND 5.0 ND 

Trichloroethene 19-01-6 ND 5.0 ND 

2-Chloroethyl vinyl ether 110-15-8 ND 10 ND 

Bromodichloromethane 75-27-4 ND 5.0 ND 

2-Hexanone 591-18-6 ND 5.0 ND 

trans-1,3-Dichloropropene 10061-02-6 ND 5.0 ND 

cis-1,3-Dichloropropene 10061-01-5 ND 5.0 ND 

Toluene 108-88-3 BQL 5.0 ND 

1,1,2-Trichloroethane 19-00-5 ND 5.0 ND 

Ethylmethacrylate 91-63-2 ND 10 ND 

4-Methyl-2-pentanone (MIBK) 108-10-1 33 5.0 ND 

Dibromochloromethane 124-48-1 ND 5.0 ND 

Tetrachloroethene 127-18-4 ND 5.0 ND 

Chlorobenzene 108-90-1 ND 5.0 ND 

Ethylbenzene 100-41-4 ND 5.0 ND 

Total xylenes 1330-20-7 ND 5.0 ND 

Bromoform 75-25-2 ND 5.0 ND 

Styrene 500-42-5 ND 5.0 ND 

1,1,2,2-Tetrachloroethane 79-34-5 ND 5.0 ND 

1,2,3-Trichloropropane 96-18-4 ND 5.0 ND 

1,3-Dichlorobenzene 541-73-1 ND 5.0 ND 

1,4-Dichlorobenzene 106-46-7 ND 5.0 liD 

1,2-Dichlorobenzene 95-50-1 ND 5.0 ND 

Environmental Service Croup 
A2LA ACCREDITED 
5933 WEST 71ST STREET INDIANAPOLIS. INDIANA 46278 
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Order # 95-07-277 Page 5 

07/31/95 14:58 TEST RESULTS BY SAMPL~ 

Sample Description: MW-4S Water Lab No: 01A 

Test Description: Yolatile Organics, PATGCMS Method: SW846_8260 Test Code: VOC_44 

Collected: 07/13/95 

SURROGATE 

1,2-Dichloroethane-d4 

Toluene-dB 

p-Bromofluorobenzene 

Analytical Run Information: 

EXTRACTED 

DATE RUN 

ANALYST 

INSTRUMENT 

FILE ID 

CONC FACTOR 

UNITS 

Category: WATER 

\RECOVERY 

95 

107 

100 

LIMITS 

79 

75 

71 

07/14/95 

JM 

5971MS 

0701001.D 

1.0 

ug/L 

Environmental Service Croup 
A2LA ACCREDITED 
5933 WEST 71ST STREET INDIANAPOLIS, INDIANA 46278 

114 

126 

114 
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November 1997 Production Well 
Data Evaluation Report 

American Chemical Services, Inc. 
Griffith, Indiana 

EPA Work Assignment 029-ROBE-0517 
BVSPC Project No. 46517 
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Introduction 

November 1997 Production Well 

Data Evaluation Report 

American Chemical Services, Inc. 

Black & Veatch Special Projects Corp. (BVSPC), under the Response Action 

Contract, has been tasked by the U.S. Environmental Protection Agency (EPA) to 

provide field oversight during the remedial design and expedited remedial action to 

EPA Region V in their endeavor to complete remediation of the American Chemical 

Services (ACS) site. The Respondents are the ACS Technical Committee, and their 

contractor is Montgomery Watson (MW). 

Purpose 

The purpose of this document is to present BVSPC's evaluation and 

comparison of groundwater split sample analytical results with MW's data. BVSPC 

is tasked to provide this data evaluation report under it's work plan with the EPA. 

Sampling Effort 

During the week of November 3, 1997, BVSPC collected four split samples 

from three production wells (IW-1, IW-4, and IW-6) during the field oversight. Two 

split samples were collected from production well IW-4. Sampling was performed in 

accordance with the EPA-approved Mini-Quality Assurance Project Plan. 

Laboratory 

The EPA split samples were analyzed by Contract Laboratory Program (CLP) 

analytical services in accordance with the procedures outlined in the User's Guide to 

the CLP, EPA, February 1995. Mitkem Corporation, Warwick, Rhode Island, 

analyzed the organic samples. EPA Region V Central Regional Laboratory (CRL), 

Chicago, Illinois, analyzed the inorganic samples. BVSPC assumes that MW's 

samples were analyzed by lEA for organic and inorganic analyses; however, the data 

sheets were not provided with the summary table that showed their results. 

Data Validation 

EPA Region V CRL and/or its ESAT contractor, Lockheed Martin, validated 

the split sample data and BVSPC reviewed the validated data using the EPA CLP 

November 1997 Production Well 
Data Evaluation Report 1 

American Chemical Services 



National Functional Guidelines for Organic Data Review (EPA 540/R-94/012, 

February 1994) and EPA Contract Laboratory Program National Functional 

Guidelines for Inorganic Data Review (EPA 540/R-94/013, February 1994). The MW 

analytical data used for comparison were provided in the February 1998 Monthly 

Progress Report dated March 10, 1998. The report does not state if the MW data 

were validated using the same functional guidelines referenced above. 

The EPA split sample analytical results were acceptable; however, due to 

minor analytical quality control problems, some of the compounds/analytes were 

qualified. Appendix A contains a copy of the chain-of-custody records, the data 

validation narratives, and the raw data sheets from EPA for split samples. Qualifiers 

are fully explained in the narratives. 

Data Comparison 

BVSPC compared the validated split sample data to MW's data. Summary 

comparison tables of the data were produced for each of the following analyses: 

• Volatile Organic Compounds (Table 1). 

• Semivolatile Organic Compounds (Table 2). 

• Pesticides/PCBs (Table 3). 

• Inorganic Analytes (Table 4). 

Generally, both data sets were consistent. 

Precision 

Precision of the laboratory analyses was assessed by comparing the detected 

concentrations for each sample for organic and inorganic analysis. The relative 

percent difference (RPD) was calculated for each pair of results using the following 

equation: 

RPD Pe-De 
X 100 

(Pe + De) I 2 

where: 

Pc Primary Concentration (assumed EPA's data) 

Dc Duplicate Concentration (assumed MW's data) 

Sample variation comparison RPD values for compounds/analytes that 

exceeded the 30% RPD criteria are highlighted in bold and italics in each table. All 

November 1997 Production Well 
Data Evaluation Report 2 
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other compounds/analytes were consistent, comparable, and within the 30% RPD 

range between EPA and MW's data. 

Conclusions 

The overa11 sample analytical results between EPA and MW's data were 

comparable; however, differences in concentrations for some compounds/analytes 

between EPA and MW's data were noted. These compounds/analytes should be 

viewed carefu11y in future sampling events. 

The following issues were noted during the data evaluation: 

• MW did not provide the analytical data sheets for their results, 

including the Tentatively Identified Compounds. 

• It should be noted that high levels of lead, cadmium, and zinc were 

detected in the EPA and MW samples collected from IW-6, which had 

apparently been screened to draw water from the Lower Aquifer. 

• It should be noted that high levels of vinyl chloride, cis-1,2-

dichloroethene, trichloroethene, and tetrachloroethene were detected 

at concentrations above the groundwater remediation levels in the EPA 

split sample collected from IW-1. 

• It should be noted that a high level of bis(2-ethylhexyl)phthalate was 

detected at a concentration above the groundwater remediation level 

in the EPA split sample collected from IW-4. 

November 1997 Production Well 
Data Evaluation Report 3 
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1-
Table 1 

November 1997 Production Well Abandmm1ent 

Sample Data Comparison 

American Chemical Senrices, Inc. 

I' Sample Location/Concentration (J.tg/1) I 
Compound/ Analyte 

!WI JL IW6 

I EADSO ~-!WI EADS2 ACS-GW-IW6 

k USEPA RP USEPA PRP 

Volatile Organic Compounds 

Chloromethane ~t 1 u 2U 1 u lU 
Bromomethane lU 2U lU lU 
Vinvl chloride 7 8 lU 1 u 
Chloroethane l u 2U lU 1 u 
Methylene chloride 2U 5 u 2U 2 u 
Acetone 5 u 12 u 5 u 5 u 
Carbon disulfide 1 u 2 u 1 u 0.1 J 
1 1-Dichloroethene 1 u 2 u 1 u 1U 
I. 1-Dichloroethane 9 8 lU 1 u 
cis-1.2-Dichloroethene 60 E 47 IU 1 u 
trans-1.2-Dichloroethene 0.7 J 0.6 J -- 1---- lU l u 
Qll.Qrofonn -- IU 2 u lU lU 

1

1 2 Dichloroethane lU 2 u -- 1---
IU lU 

ne 5 u 12 u -- 1---
5 u 5 u 

Bromochloromethane 1 u 2 u 1 u lU 
1. 1. !-trichloroethane 1 u 2 u 1 u IU --

Carbon tetrachloride IU 2 u IU IU --

Bromodichloromethane lU 2 u 1U 1U 
1.2-Dichloropropane 1 u 2 u 1 u IU 
cis-1.3-dichloropropene IU 2 u 1 u lU 
Trichloroethene 10 7 lU 1U 

~-

Dibromochloromethane lU 2 u lU 1U 
1.1 .2-Trichloroethane 1 u 2U 1 u 1U 
Benzene 0.8 J 0.7 J 1 u 1 u 
trans-1.3-Dichloropropene 1U 2U -- 1 u 1U 

1
fu:Q!noform 1 u 2 u 1U 1U 
4-Methyl-2-Qentanone 5 u 12 u 5 u 5 u 
2-Hexanone 5U 12 u 5 u 5 u --

T etrachloroethene 18 12 1 u 1 u 
~2.2-Tetrachloroethane -- 1 u 2U lU 1U 
1.2-Dibromoethane 1U 2 u 1 u 1 u 
Toluene 5 4 1 u lU 
Chlorobenzene lU 2U 1 u 1 u 
Ethyl benzene 3 
!-"'-

2J IU 0.1 J 
Stvrene 1 u 2U lU 1U 
Xylene (total) 11 8 lU 0.2 J 

--

1.3-Dichlorobenzene 1 u 2U 1 u 1U --

1. 4-Dichlorobenzene lU 2 u 1 u 

~I 1.2-Dichlorobenzene 1 u 2U 1 u u 
1.2-Dibromo-3-chloropropane 1 u 2 u 

II 
1 u 

+= -- I 

1.2.4-Trichlorobenzene 1U -- 1 u 
VOA TICs 0 -- _j! 2 

Bold and italicized results have %RPD > 301!/o. Table 1-1 t:\projects\acs\data\prod-wel\voa.wk4 



Table I ~ 

November 1997 Production Well Abnndonment 

Snmple Datn Compnrison 

American Chemical Sen,ices, Inc. __j 

Sample Location/Conccntrntion (~tg/1) 

Compound/ Analyte IW4 IW4D 

EADS1 ACS-GW-IW4 EADQ8 ACS-GW-IW4D 

USEPA PRP USEPA PRP 

Volatile Organic Compounds 

Chloromethane lU 1 u 1 u lU 
Bromomethane lU lU 1 u lU 
Vinyl chloride lU lU 1 u lU 
Chloroethane lU 1 u 1 u 1 u 
Methylene chloride 2U 2U 2U 2U 
Acetone 5 u 5 u 5 u 5 u 
Carbon disulfide lU 0.2 J 1 u 0.1 J 
1, 1-Dichloroethene 1U 1U 1U 1U 
1, 1-Dichloroethane lU lU 1U 1 u 
cis-12-Dichloroethene 1 u 0.4 J 1 u 0.4 J 
trans-! 2-Dichloroethene lU lU 1 u IU 
Chloroform lU 0.2 J 1 u lU 
12-Dichloroethane 1 u lU 1 u lU 
2-Butanone 5 u 5U 5 u 5 u 
Bromochloromethane lU lU 1 u lU 
I, I_ 1-trichloroethane lU 1U lU IU 
Carbon tetrachloride 1 u 1 u 1 u 1U 
Bromodichloromethane lU 0.2 J lU lU 
12-Dichloropropane 1U 1 u 1 u 1U 
cis-13 -dichloropropene lU lU 1U 1U 
T richloroethene 1U 0.4 J 1U 0.2 J 
Dibromochloromethane lU 1U lU 1U 
I I 2-Trichloroethane I U IU IU 1U 
Benzene 1U 1 u lU 1 u 
trans-13-Dichloro_propene I U 1 u 1 u 1 u 
Bromoform lU 1 u 1 u 1 u 
4-Methv 1-2 -pentanone 5 u 5 u 5 u 5 u 
2-Hexanone 5 u 5 u 5 u 5 u 
Tetrachloroethene 0.5 J 0.4 J 1U 0.3 J 
1,12,2-Tetrachloroethane 1 u 1U 1U 1U 
12-Dibromoethane 1U lU lU 1U 
Toluene 1 u 0.5 J 1 u 0.2 J 
Chlorobenzene 1U 1 u 1 u 1 u 
Ethyl benzene 1 u 0.2 J 1 u 0.1 J 
Stvrene 1U 1U 1 u 1U 
Xylene (total) 0.6 .I 0.9 .I 1 u 0.6 J 
1 J-Dichlorobenzene IU 1 u 1 u 1U 
I 4-Dichlorobenzene 1U 1U 1U 1 u 
12-Dichlorobenzene 1 u 1U 1 u 1 u 
12-Dibromo-3-chloropropane IU 1U 1 u 1U 
12A-Trichlorobenzene 1 u -- 1 u --

VOA TICs 0 -- 0 --

Bold and italicized results have %RPD > 30'%. Table 1-2 t: \projects\acs\data \prod-wei\ voa. wk4 

file://t:/projects/acs/data/prod-/vel/voa./vk4


Table 2a 

November 1997 Production Well Abandonment 

Sample Data Comparison 

American Chemical Services, Inc. 

I Sample Location/Concentration (f..lg/1) I 
Compound/ Analyte IW1 IW6 

EADSO ACS-GW-IWl EADS2 ACS-GW-IW6 

USEPA PRP USEPA PRP 

Semivolatile Ore:anic Compounds 
Phenol 5 u 5 u 5 u 5 u 
bis(2-Chloroethvl)ether 5 u 5 u 5 u 5 u 
2-Chlorophenol 5 u 5 u 5 u 5 u 
1 3-Dichlorobenzene -- 5 u -- 5 u 
1.4-Dichlorobenzene -- 5 u -- 5 u 
12 -Dichlorobenzene -- 5 u -- 5 u 
2-Methylphenol 5 u 5 u 5 u 5 u 
2 2'-oxvbis-(1-Chloropropane) 5 u 5 u 5 u 5 u 
4-Methvlphenol 5 u 5 u 5 u 5 u 
N-Nitroso-di-n-propvlamine 5 u 5 u 5 u 5 u 
Hexachloroethane 5 u 5 u 5 u 5 u 
IN itrobenzene 5 u 5 u 5 u 5 u 
Isophorone 5 u 5 u 5 u 5 u 
2-Nitrophenol 5 u 5 u 5 u 5 u 
2 4-Dimethylphenol 5 u 5 u 5 u 5 u 
bis(2-Chloroethoxv )methane 5 u 5 u 5 u 5 u 
2.4-Dichlorophenol 5 u 5 u 5 u 5 u 
12.4-Trichlorobenzene -- 5 u -- 5 u 
Naphthalene 5 u 5 u 5 u 5 u 
4-Chloroaniline 5 u 5 u 5 u 5 u 
Hexachlorobutadiene 5 u 5 u 5 u 5 u 
4-Chloro-3-methylphenol 5 u 5 u 5 u 5 u 
2-Methylnaphthalene 5 u 5 u 5 u 5 u 
Hexachlorocvclopentadiene 5 u 5 u 5 u 5 u 
2.4. 6-Trichlorophenol 5 u 5 u 5 u 5 u 
2 4.5-Trichlorophenol 20 u 20 u 20 u 20 u 
2-Chloronaphthalene 5 u 5 u 5 u 5 u 
2-N itroaniline 20 u 20 u 20 u 20 u 
Dimethylphthalate 5 u 5 u 5 u 5 u 
Acenaphthvlene 5 u 5 u 5 u 5 u 
2.6-Dinitrotoluene 5 u 5 u 5 u 5 u 
3-Nitroaniline 20 u 20 u 20 u 20 u 
Acenaphthene 5 u 5 u 5 u 5 u 
2. 4-Dinitrophenol 20 u 20 u 20 u 20 u 
4-Nitrophenol 20 u 20 u 20 u 20 u 
Dibenzofuran 5 u 5 u 5 u 5 u 
2 4-Dinitrotoluene 5 u 5 u 5 u 5 u 
Diethvlphthalate 5 u 5 u 5 u 5 u 
4-Chloroohenvl-ohenvlether 5 u 5 u 5 u 5 u 

Bold and italicized results have %RPD > 30%. Table 2a-1 t:\projects\acs\data\prod-wel\svoal.wk4 
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Table 2a 

November 1997 Production Well Abandonment 

Sample Data Comparison 

American Chemical Services, Inc. 

Sample Location/Concentration (f.lg/1) J 
Compound/ Anal)1C IW4 IW4D 

EADS1 ACS-GW-IW4 EADQ8 E,W-IW4D 
USEPA PRP USEPA PRP 

Semivolatile Or2:anic Compounds 
Phenol 6 12 5 u 0.8 J 
bis(2-Chloroethyl)ether 5 u 5 u 5 u 5 u 
2-Chlorophenol 5 u 5 u 5 u 5 u 
1 3-Dich1orobenzene -- 5 u -- 5 u 
1. 4-Dichlorobenzene -- 5 u -- 5 u 
1 2-Dichlorobenzene -- 5 u -- 5 u 
2-Methylphenol 5 u 5 u 5 u 5 u 
22'-oxvbis-( 1-ChloroQroQane) 5 u 5 u 5 u 5 u 
4-Methylphenol 5 u 5 u 5 u 5 u 
N-Nitroso-di-n-propylamine 5 u 5 u 5 u 5 u 
Hexachloroethane 5 u 5 u 5 u 5 u 
Nitrobenzene 5 u 5 u 5 u 5 u 
Isophorone 5 u 5 u 5 u 5 u 
2-Nitrophenol 5 u 5 u 5 u 5 u 
2A-Dimethylphenol 5 u 5 u 5 u 5 u 
bis(2-Chloroethoxy )methane 5 u 5 u 5 u 5 u 
2A-Dichlorophenol 5 u 5 u 5 u 5 u 
12A-Trich1orobenzene -- 5 u -- 5 u 
Naphthalene 5 u 5 u 5 u 5 u 
4-Chloroaniline 5 u 5 u 5 u 5 u 
Hexachlorobutadiene 5 u 5 u 5 u 5 u 
4-Chloro-3-methvlQhenol 5 u 5 u 5 u 5 u 
2-Methylnaphthalene 5 u 5 u 5 u 5 u 
Hexachlorocvclopentadiene 5 u 5 u 5 u 5 u 
2.4. 6-Trich1orofJ_heno1 5 u 5 u 5 u 5 u 
2. 4.5-T richlorophenol 20 u 20 u 20 u 20 u 
2-Chloronaphtha1ene 5 u 5 u 5 u 5 u 
2-Nitroaniline 20 u 20 u 20 u 20 u 
Dimethvlphthalate 5 u 5 u 5 u 5 u 
Acenaphthylene 5 u 5 u 5 u 5 u 
2.6-Dinitrotoluene 5 u 5 u 5 u 5 u 
3-Nitroani1ine 20 u 20 u 20 u 20 u 
Acenaphthene 5 u 5 u 5 u 5 u 
2, 4-Dinitrophenol 20 u 20 u 20 u 20 u 
4-N itrophenol 20 u 20 u 20 u 20 u 
Dibenzofuran 5 u 5 u 5 u 5 u 
2A-Dinitrotoluene 5 u 5 u 5 u 5 u 
Diethvlphthalate 5 u 0.8 J 5 u 5 u 
4-Chloroohenvl-ohenvlether 5 u 5 u 5 u 5 u ='.1 

Bold and italicized results have %RPD > 30%. Table 2a-2 t: \projects\acs\data \prod-wel\svoa 1. wk4 

file://t:/projects/acs/data/prod-wel/svoa


Table 2b 

November 1997 Production Well Abandonment 

Sample Data Comparison 

American Chemical Services, Inc. 

I Sample Location/Concentration (f.lg/1) I 
Compound/ Analyte IWI IW6 

EADSO ACS-GW-IW1 EADS2 ACS-GW-IW6 

USEPA PRP USEPA PRP 

Semivolatile Or2:anic Compounds 
Fluorene 5 u 5 u 5 u 5 u 
4-N itroaniline 20 u 20 u 20 u 20 u 
4.6-Dinitro-2-methylphenol 20 u 20 u 20 u 20 u 
IN-N itrosodiohenvlamine 5 u 5 u 5 u 5 u 
4-Bromophenyl-phenv I ether 5 u 5 u 5 u 5 u 
Hexachlorobenzene 5 u 5 u 5 u 5 u 
Pentachlorophenol 20 u 20 u 20 u 20 u 
Phenanthrene 5 u 5 u 5 u 5 u 
Anthracene 5 u 5 u 5 u 5 u 
Carbazole -- 5 u -- 5 u 
Di-n-butylphthalate 5 u 5 u 5 u 5 u 
Fluoranthene 5 u 5 u 5 u 5 u 
Pyrene 5 u 5 u 5 u 5 u 
Butvlbenzylphthalate 5 u 5 u 5 u 5 u 
3.3'-Dichlorobenzidine 5 u 5 u 5 u 5 u 
Benzo(a)anthracene 5 u 5 u 5 u 5 u 
Chrvsene 5 u 5 u 5 u 5 u 
bis(2-Ethvlhexvl)phthalate 5 5 J 2 J 5 u 
Di-n-octylphthalate 5 u 5 u 5 u 5 u 
Benzo(b)fluoranthene 5 u 5 u 5 u 5 u 
Benzo(k )fluoranthene 5 u 5 u 5 u 5 u 
Benzo( a)pyrene 5 u 5 u 5 u 5 u 
Indeno(1.2 3-cd)py_rene 5 u 5 u 5 u 5 u 
D i benzo( a. h )anthracene 5 u 5 u 5 u 5 u 
Benzo(g.h i)perylene 5 u 5 u 5 u 5 u 

SVOA TICs 0 -- 1 --

Bold and italicized results have %RPD > 30%. Table 2b-l t:\projects\acs\data\prod-wel\svoa2.wk4 



Table 2b 

November 1997 Production Well Abandonment 

Sample Data Comparison 

American Chemical Services, Inc. 

Sample Location/Concentration (Jlg/1) I 
Compound/ Analyte IW4 IW4D 

EADSl ACS-GW-IW4 EADQ8 ACS-GW-IW4D 

USEPA PRP USEPA PRP 

Semivolatile Orl!anic Com~ounds 
Fluorene 5 u 5 u 5 u 5 u 
4-N itroaniline 20 u 20 u 20 u 20 u 
4.6-Dinitro-2-methvlohenol 20 u 20 u 20 u 20 u 
N-N itrosodiphenylamine 5 u 5 u 5 u 5 u 
4-Bromoohenvl-phenvlether 5 u 5 u 5 u 5 u 
Hexachlorobenzene 5 u 5 u 5 u 5 u 
Pentachlorophenol 20 u 20 u 20 u 20 u 
Phenanthrene 5 u 5 u 5 u 5 u 
Anthracene 5 u 5 u 5 u 5 u 
Carbazole -- 5 u -- 5 u 
Di-n-butylR_hthalate 5 u 5 u 5 u 5 u 
Fluoranthene 5 u 5 u 5 u 5 u 
Pyrene 5 u 5 u 5 u 5 u 
Butvlbenzyl~hthalate 5 u 5 u 5 u 5 u 
3 .3'-Dichlorobenzidine 5 u 5 u 5 u 5 u 
Benzo( a )anthracene 5 u 5 u 5 u 5 u 
Chrvsene 5 u 5 u 5 u 5 u 
bis(2-Ethylhexyl)phthalate 230 E 23 5 u 5 u 
Di-n-octvlphthalatc 5 u 5 u 5 u 5 u 
Benzo_(b )fluoranthene 5 u 5 u 5 u 5 u 
Benzo(k)fluoranthene 5 u 5 u 5 u 5 u 
Benzo(~ne 5 u 5 u 5 u 5 u 
lndeno( 1.2.3-cd)~yrene 5 u 5 u 5 u 5 u 
Dibenzo(a.l}}anthracene 5 u 5 u 5 u 5 u 
Benzo(g_hj)pervlene 5 u 5 u 5 u 5 u 

SVOA TICs I -- 0 --

Bold and italicized results have %RPD > 30%. Table 2b-2 t: \projects \acs \data \prod-wel\svoa2. wk4 
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Table 3 

November 1997 Production Well Abandonment 

Sample Data Comparison 

American Chemical Services, Inc. 

I Sample Location/Concentration (!lg/1) I 
Compound/ Analyte IW1 IW6 

EADSO ACS-GW-IW1 EADS2 ACS-GW-IW6 

USEPA PRP USEPA PRP 
Pesticides/PCBs 
Alpha-BHC 0.010 u 0.002 u 0.010 u 0.002 u 
Beta-BHC 0.010 u 0.002 u 0.010 u 0.002 u 
Delta-BHC 0.010 u 0.002 u 0.010 u 0.002 u 
Lindane 0.010 u 0.002 u 0.010 u 0.002 u 
Heptachlor 0.010 u 0.002 u 0.010 u 0.002 u 
Aldrin 0.010 u 0.002 u 0.010 u 0.006 p 
Heptachlor Epoxide 0.010 u 0.002 u 0.010 u 0.002 u 
Endosulfan I 0.010 u 0.002 u 0.010 u 0.002 u 
Dieldrin 0.020 u 0.004 u 0.020 u 0.004 u 
P.P'-DDE 0.020 u 0.004 u 0.020 u 0.004 u 
Endrin 0.020 u 0.004 u 0.020 u 0.004 u 
Endosulfan II 0.020 u 0.004 u 0.020 u 0.004 u 
p.p'-DDD 0.020 u 0.004 u 0.020 u 0.002 JP 
Endosulfan Sulfate 0.020 u 0.004 u 0.020 u 0.004 u 
p,p'-DDT 0.020 u 0.004 u 0.020 u 0.004 u 
Methoxychlor 0.10 u 0.02 u 0.10 u 0.02 u 
Endrin Ketone 0.020 u 0.004 u 0.020 u 0.004 u 
Endrin Aldehyde 0.020 u 0.004 u 0.020 u 0.004 u 
Alpha-chlordane 0.010 u 0.002 u 0.010 u 0.002 u 
Gamma-chlordane 0.010 u 0.002 u 0.010 u 0.002 u 
Toxaphene 1.0 u 0.2 u 1.0 u 0.2 u 
Aroclor 1016 0.20 u 0.04 u 0.20 u 0.04 u 
Aroclor 1221 0.40 u 0.08 u 0.40 u 0.08 u 
Aroclor 1232 0.20 u 0.04 u 0.20 u 0.04 u 
Aroclor 1242 0.20 u 0.04 u 0.20 u 0.04 u 
Aroclor 1248 0.20 u 0.04 u 0.20 u 0.19 
Aroclor 1254 0.20 u 0.04 u 0.20 u 0.04 u 
Aroclor 1260 0.20 u 0.04 u 0.20 u 0.04 u 

Bold and italicized results have %RPD > 30%. Table 3-1 t:\projects\acs\data\prod-wel\pest-pcb. wk4 
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Table 3 

November 1997 Production Well Abandonment 

Sample Data Comparison 

American Chemical Services, Inc. 

Sample Location/Concentration (f..lg/1) 

Compound/ Anal)1e IW4 IW4D 

EADSl ACS-GW-IW4 EADQ8 ACS-GW-IW4D 

USEPA PRP USEPA PRP 

Pesticides/PCBs 
Alpha-BHC 0.010 u 0.002 u 0.010 u 0.002 u 
Beta-BHC 0.010 u 0.002 u 0.010 u 0.002 u 
Delta-BHC 0.010 u 0.002 u 0.010 u 0.002 u 
Lindane 0.010 u 0.002 u 0.010 u 0.002 u 
Heptachlor 0.010 u 0.002 u 0.010 u 0.002 u 
Aldrin 0.010 u 0.002 u 0.010 u 0.002 u 
Heptachlor Epoxide 0.010 u 0.002 u 0.010 u 0.002 u 
Endosulfan I 0.010 u 0.002 u 0.010 u 0.002 u 
Dieldrin 0.020 u 0.004 u 0.020 u 0.004 u 
IP.P'-DDE 0.020 u 0.004 u 0.020 u 0.004 u 
Endrin 0.020 u 0.004 u 0.020 u 0.004 u 
Endosulfan II 0.020 u 0.004 u 0.020 u 0.004 u 
IP.P'-DDD 0.020 u 0.004 u 0.020 u 0.004 u 
Endosulfan Sulfate 0.020 u 0.004 u 0.020 u 0.004 u 
IP.P'-DDT 0.020 u 0.004 u 0.020 u 0.004 u 
Methoxychlor 0.10 u 0.02 u 0.10 u 0.02 u 
Endrin Ketone 0.020 u 0.004 u 0.020 u 0.004 u 
Endrin Aldehyde 0.020 u 0.004 u 0.020 u 0.004 u 
Alpha-chlordane 0.010 u 0.002 u 0.010 u 0.002 u 
Gamma-chlordane 0.010 u 0.002 u 0.010 u 0.002 u 
Toxaphene 1.0 u 0.2 u 1.0 u 0.2 u 
Aroclor 1016 0.20 u 0.04 u 0.20 u 0.04 u 
Aroclor 1221 0.40 u 0.08 u 0.40 u 0.08 u 
Aroclor 1232 0.20 u 0.04 u 0.20 u 0.04 u 
Aroclor 1242 0.20 u 0.04 u 0.20 u 0.04 u 
Aroclor 1248 0.20 u 0.04 u 0.20 u 0.04 u 
Aroclor 1254 0.20 u 0.04 u 0.20 u 0.04 u 
Aroclor 1260 0.20 u 0.04 u 0.20 u 0.04 u 

Bold and italicized results have %RPD > 30%. Table 3-2 t:\projects\acs\data\prod-\vel\pest-pcb. wk4 
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Table 4 nt~ ll 
November 1997 Production Well Abandonment 

Sample Data Comparison 

American Chemical Services, Inc. 

I Sample Location/Concentration (jlg/1) ~ 
Compound/ Analyte IW1 IW6 

98ZB03S02 ACS-GW-IW1 98ZB03S01 ACS-GW-IW6 

USEPA PRP USEPA PRP 

Inon!anic Analytes 
Aluminum 80 u 120 UJB 169 272 

Antimonv 1 u 1U 1 u 1 u 
Arsenic 0.8 u 2 u 4.3 5.6 B 
Barium 62.3 60.3 B 144 140 B 
Bervllium 2 u 1U 2 u 1 u 
Cadmium 2.4 2.4 B 31 35.8 
Calcium 77.100 74.200 82.900 76.300 
Chromium 10 u 7.7 B 10 u 6.7 B 
Cobalt 6 u 1 u 6 u 1 u 
Copper 19.8 32.4 7.8 26 
Iron 1,850 1,810 2,750 2,640 
Lead 62 76.6 242 304 
Ma_gnesium 52.700 52AOO 37.800 36.400 
Manganese 16.7 11.5 60.1 53.6 
Mercury 0.2 u 0.2 u 0.2 u 0.2 u 
Nickel 20 u 8.2 B 20 u 4.2 B 
Potassium 5,480 7,350 2,140 3,120 
Selenium 1U 2 u 1 u 2 u 
Silver 6 u 1U 6 u 1 u 
Sodium 49.500 49.200 46.100 47.000 
Thallium 2 u 2 u 2 u 2 u 
Vanadium 5 u lU 5 u 1 u 
Zinc 2,130 2,020 30,600 33,300 
Cvanide 8 u 10 UJN 8U 10 UJN 

Bold and italicized results have %RPD > 30%. Table 4-1 t:\projects\acs\data\prod-wel\metals. wk4 
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Table 4 

November 1997 Production Well Abandonment 

Sample Data Comparison 

American Chemical Services, Inc. 

Sample Location/Concentration (llg/1) I 
Compound/ Analyte 1W4 IW4D 

98ZB03S03 ACS-GW-IW4 98ZB03S04 ACS-GW-IW4D 

USEPA PRP USEPA PRP 

Inonmnic Analytes 
Aluminum 80 u 135 UJB 80 u 53.8 UJB 
Antimony 1U 1 u 1U 1 u 
Arsenic 0.8 u 2 u 0.8 u 2 u 
Barium 68.4 65.6 B 76.8 73 B 
Beryllium 2 u IU 2 u I U 
Cadmium 6.7 8.3 1.3 IU 
Calcium 60.800 56.600 64.200 58.000 
Chromium 29.6 40.6 10 u 2.1 B 
Cobalt 6 u 1.7 B 6 u 1 u 
Copper 6 u 17.8 B 6 u 3.9 B 
Iron 3,580 5,210 939 584 
Lead 70 122 17 8.2 
Magnesium 39.700 38.000 40.700 38.400 
Manganese 43.9 43.4 13.6 7.2 B 
Mercury 0.2 u 0.2 u 0.2 u 0.2 u 
Nickel 33.3 36.5 B 20 u 2 B 
Potassium 6,700 8,910 E 5,840 7,680 E 
Selenium lU 2U I U 2 u 
Silver 6 u 1 u 6 u 1 u 
Sodium 68.500 63.800 64.200 60.600 
Thallium 2 u 2 u 2 u 2 u 
Vanadium 5 u 1 u 5 u lU 
Zinc 9,820 11,200 1,580 818 
Cvanide 8 u 10 UJN] 8 u 10 UJN 

Bold and italicized results have %RPD > 30%. Table 4-2 t:\projects\acs\data\prod-wel\metals. \Vk4 
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Appendix A 

Chain-of-Custody Records 
Data Validation Narratives 

Analytical Data Sheets 
for 

USEPA Split Samples 



DATE: 

SUBJECT: 

FROM: 

TO: 

Regional Transmittal Form 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION V 

Review of Data /1 A _ t( 
Received for Review on -------+1~~~-L~~Jj~~;'~7f~;f~j1 ____ __ 
Stephen L. Ostrodka, Chief (HSRL-SJ)~ ~()~ 
Superfund Technical Support Section ~~~~~~ 

fiy:- J/ /l._j'-4/1( 
Data User: 

I 

We have reviewed~he following case' 

SITE NAME: ' ~ ~ S!ICS /;N) 
£AO(Jg CASE NUMBER: SDG NUMBER: 

Number and Type of Samples: 

Sample Numbers : .c:;£1=-.~./4c.._.:._...D'""'tJ"9-8'""'----9..___---=£:~/I-'-'L""""D-=S.'--'-&.z..___--=2-=-------r:-: 
"-rv-1 -~/ cfl k/~ 

Laboratory: /// u../~ Hrs. for Review: l:>, 0 ..t..P, 5 
--~.~~~~~~--------- I 

CC: Cecilia Moore 
Acting Region 5 TPO 
Mail Code: SM-SJ 



NARRATIVE 

Laboratory: MITKEM CORP 
Site: American Chemical Services (IN) 

Page 1 of 10 
Case: 25832 

SDG: EADQ8 

Below is a summary of the out-of-control audits and possible 
effects on the data for this Case/SDG: 

Five (5) low level water samples, numbered EADQ8, EADQ9, 
EADSO, EADSl, and EADS2 were collected on November 5, 1997. The 
lab received the samples on November 6, 1997 in good condition. 
All samples were analyzed for the full list of organic analytes, 
with the exception of EADQ9 which was only analyzed for VOAs. All 
were analyzed according to CLP SOW OLC02.1. 

The VOA analyses were perfor.med within the technical holding 
times of seven (7) days after sample collection for unpreserved 
samples; therefore the results are acceptable. All pesticides and 
semivolatile sample extraction were perfor.med within seven (7) days 
and all analyses were perfor.med within forty (40) days after 
extraction; therefore the results are acceptable. 

Sample EADQ9 was the trip blank. 

The Chain-of-Custody list all VOA samples as being preserved 
with HCl, but the aliquot sent in for sample EADSl was not 
preserved. The lab measured the pH of that aliquot to be seven 
( 7) • 

Reviewed by: Thomas Sedlacek Lockheed Martin/ESAT 
Date: December 18, 1997 

r 



NARRATIVE 

Laboratory: MITKEM CORP 
Site: American Chemical Services (IN) 

1. HOLDING TIME 

Page 2 of 10 
Case: 25832 

SDG: EADQ8 

Five (5) low level water samples, numbered EADQ8, EADQ9, 
EADSO, EADS1, and EADS2 were collected on November 5, 1997. The 
lab received the samples on November 6, 1997 in good condition. 
All samples were analyzed for the full list of organic analytes, 
with the exception of EADQ9 which was only analyzed for VOAs. 
All were analyzed according to CLP SOW OLC02.1. 

The VOA analyses were performed within the technical holding 
times of seven (7) days after sample collection for unpreserved 
samples; therefore the results are acceptable. All pesticides 
and semivolatile sample extraction were performed within seven 
(7) days and all analyses were performed within forty (40) days 
after extraction; therefore the results are acceptable. 

2. GC/MS TUNING AND GC INSTRUMENT PERFORMANCE 

All GC/MS tuning complied with mass list and ion abundance 
criteria for BFB, and all samples were analyzed within the twelve 
(12) hour periods for instrument performance checks. 

All GC/MS tuning complied with mass list and ion abundance 
criteria for DFTPP, and all samples were analyzed within the 
twelve (12) hour periods for instrument performance checks. 

GC resolution Check Mixtures met the 60% resolution crite
ria. Endrin and DDT degradation checks using the PEM Mix on DB-
1701 and DB-608 columns were <20% and th~~~mbined total <30%; 
Therefore the results are acceptable. · 

The Florisil Cartridge Check met the QC criteria; therefore 
the results are acceptable. ~ 

3. CALIBRATION 

Initial and continuing calibrations of the Volatile, Semi
volatile and Pest/PCB standards were evaluated for target com
pound list and outliers ere recorded on the forms included as 
part of this narrative. 

4. BLANKS 

VOA: VBLK2L was the low level matrix volatile method blanks. 
VBLK2L contained Acetone at 2 ~g/L and no TICs. Acetone is a 
common laboratory contaminant and it's presence in any samples 

Reviewed by: Thomas Sedlacek Lockheed Martin/ESAT 
Date: December 18, 1997 



NARRATIVE 

Laboratory: MITKEM CORP 
Site: American Chemical Services (IN) 

Page 3 of 10 
Case: 25832 

SDG: EADQ8 

associated with VBLK2L is flagged as non-detected (U) , when the 
sample result is less than (<) ten (10) times the blank results. 
The Volatile method blank summary (FORM IV VOA) lists the samples 
associated with each blank. 

SVOA: SBLK01 is the low level water matrix semivolatile 
method blank. SBLK01 contained no target list compounds or 
tentatively identified compounds. The semivolatile method blank 
summary (FORM IV SVOA) lists the samples associated with each 
blank. 

Pesticide\PCB: 
PBLK01 is the low level pesticide matrix method blanks. 

PBLK01 contained no contaminants. The pesticide method blank 
summary (FORM IV PEST) lists the samples associated with each 
blank. There are 8 Pesticide instrument blanks, none of which 
contained any target compounds. No samples are associated with 
the instrument blanks. 

5. SYSTEM MONITORING COMPOUND AND SURROGATE RECOVERY 

VOA: The volatile system monitoring compounds were within QC 
required limits for recovery; therefore the results are accept
able. 

SVOA: The semivolatile surrogate compounds were within QC re
quired limits for recovery; therefore the results are acceptable. 

Pesticide\PCB: 
The pesticide surrogate compounds were within QC required 

limits for recovery; the results are acceptable. 

6. LABORATORY CONTROL SAMPLES 

VOA: All spike recoveries in sample VLCS21 were within QC limits. 

SVOA: All spike recoveries in sample SLCS01 were within QC 
limits. 

Pest: All spike recoveries in sample PLCS01, were within QC 
limits, with the exception of Endrin which exceeded the upper QC 
limit. 

Reviewed by: Thomas Sedlacek Lockheed Martin/ESAT 
Date: December 18, 1997 



NARRATIVE 

Laboratory: MITKEM CORP 
Site: American Chemical Services (IN) 

7. FIELD BLANK AND FIELD DUPLICATE 

Page 4 of 10 
Case: 25832 

SDG: EADQ8 

Sample EADQ9 was a trip blank. There was no designated 
field duplicate pair associated with this data set. 

8. INTERNAL STANDARDS 

VOA: The internal standards retention times and area counts for 
the VOA fraction were all within the required QC limits: there
fore the results are acceptable. 

SVOA: The internal standards retention times and area counts for 
the SVOA fraction were all within the required QC limits: there
fore the results are acceptable. 

9. COMPOUND IDENTIFICATION 

Target compounds (TCLs) and Tentatively Identified Compounds 
(TICs) were identified using a "best fit" library search method. 

10. COMPOUND QUANTITATION AND REPORTED DETECTION LIMITS 

All samples were waters. All VOAs, SVOAs and Pesticides 
target CRQLs were properly reported. All.target compound quanti
tation was properly reported. The CRQLs for all dilutions were 
properly reported. 

11. SYSTEM PERFORMANCE 

GC/MS baseline indicated acceptable perftirmance. The GC 
baseline for pesticide analysis was acceptable. 

12. ADDITIONAL INFORMATION 

The Chain-of-Custody list all VOA samples as being preserved 
with HCl, but the aliquot sent in for sample EADS1 was not 
preserved. The lab measured the pH of that aliquot to be seven 
( 7) . 

In the VOA fraction; the result for cis 1,2-Dichloroethene 
exceeded the calibration range in sample EADSO, therefore the 
result for cis 1,2-Dichloroethene from sample EADSODL should be 
used. 

Reviewed by: Thomas Sedlacek Lockheed Martin/ESAT 
Date: December 18, 1997 



NARRATIVE 

Laboratory: MITKEM CORP 
Site: American Chemical Services (IN) 

Page 5 of 10 
Case: 25832 

SDG: EADQ8 

In the SVOA fraction; the result for Bis(2-Ethylhexyl)
phthalate exceeded the calibration range in sample EADS1, there
fore the result for Bis(2-Ethylhexyl)phthalate form sample 
EADS1DL should be used. 

In the Pest/PCB fraction, the raw chromatograms displayed 
numerous peaks, that did not appear on the data system printout. 
Comparison of the sample and standard chromatographic traces 
displayed possible retention time matches with analytes of 
interest. 

..:..·. 

Reviewed by: Thomas Sedlacek Lockheed Martin/ESAT 
Date: December 18, 1997 



CALIBRATION OUTLIERS Pg b of..Li2.._ 

LOW CONCENTRATION WATER VOLA TILE TCL COMPOUNDS 

CASE\SAS#: '"J... ~r~"J2.. 
COLUMN: /)/~-Z:>-z 

(Page 1 of 1} 
LABORATORY: M rrf.:- r:_ ~~ tv~/-) 
SITENAME: ;4- UA .P('• ..,,_,, !f.,~.'.:..._.J ~~·v ;.,, 

HEATED PURGE (YIN}: -----

Contin. Cal. Con tin. Cal. 
to~ 

I • rf %d I • I rf %d I • I rf %d I • 
Chloromethane 10.011 I I I I I I 
Bromomethane 10.101 I I I I I I 
Vinyl chloride 10.101 I I I I I I 
Chloroethane 10.011 I I I I I I 

: f : : : : : : Methylene chloride 
Acetone 
Carbon disulfide 10.011 
1 I 1-Dichloroethene 10.101 
1 I 1-Dichloroethane 10.201 
cis-1 ~2-Dichlorocthene 10.101 
trans-1 ~2-Dichlorocthene 10.101 
Chloroform 10.201 
1 ~2-Dichloroethane 10.101 
2-Butanone IO.ot I 
Bromochloromethane 10.101 
1 I 1 I 1-Trichloroethane 10.101 
Carbon tetrachloride 10.101 
Bromodichloromethane 10.201 
1 ~2-Dichloropropane 10.011 
cis-1 ~3-Dichloroprooene 10.201 
Trichloroethene 10.301 
Dibromochloromethane 10.10! 
1 I 1 ~2-Trichloroethane 10.101 
13enzene IO.SOI 

an-1 ~3-Dichloroprooene 10.101 
Bromoform 10.10! 
4-Methyl-2-oentanone 10.011 
2-Hexanone 10.011 
Tetrachloroethene 10.201 
1 I 1 ~2~2-Tetrachloroethane IO.SOI 
1 ~2-Dibromoethane 10.101 
Toluene 10.401 
Chlorobenzene IO.SOI 

10.101 

1 14-Dichlorobenzene 
1 ~2-Dichlorobenzene 
Bromonuorobenzene 

Samples affected: 

'l.eviewer's Init!Da05 !1---((..f f) 

J/R = All positive results are estimated "I" and non-detected results are unusable "R" 

• 
# 

These nags should be applied to the analytes on the sample data sheets . 
Minimum Relative Response Factor 

Contin. Cal. 

rf %d I • 
I 
I 
I 
I 

: 



CALIBRATION OUTLIER 
LOW CONCENTRATION WATER SEMIVOLATILE TCL COMPOUNDS 

CASE~AS#: ·1- ~- '-6 ~} 
(Page 1 of 2) 

LABORATORY: frlfT/LtZ... {R! .(c/,4;t 
COLUMN: ______________ __ SITE NAME: Mw. 'l:c.?r ~w,;;~N, '4o( ~z.r/-

Instrument# 
Daterrime: 

Phenol 
bis(2-chloroethyll Ether 
2-Chlorophenol 
2-Methylphenol 
2.2'-Qxybis(l-chl-propane) 
4-Methylphenol 
N -nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
lsophorone 
2-Nitrophenol 
2.4-Dimethylphenol 
bis-(2-chloroethoxyllmethane 
2.4-Dichlorophenol 
1 .2.4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2.4.6-Trichlorophenol 
2.4 .5-Trichloropheno I 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethyl phthlate 
Acenaphthylene 
2.6-Dinitrotoluene 

Dibenzofuran 
2.4-Dinitrotoluene 

Affected samples: 

Contin. Cal. Contin. Cal. 

I # I rf %d * I rf %d • 
10.801 
10.701 
10.701 
10.701 
10.011 
10.601 
10.501 
10.301 
10.201 
10.401 
10.101 
!0.20! 
10.301 
10.20) 
10.20) 
10.70! 
!0.011 
!0.01! 
!0.201 
10.40! 
10.01) 
!0.20! 
!0.201 
10.80) 
10.01) 
10.011 

_,~ 

;\ 

10.80! I 
10.201 I 

1----------~?~L~t~~5~a~V----~~~~--~--------~----------
1----------~-5~e~~~~~vf ____ ~----------~----------~-----------
1------------~G~f~~~Q~5~~~----~----------~------------~----------
1----------~~p~~~O~~~O~--~----------~----------~----------
'--------~~~~~:?~5~)--~--------~------~--------
l __________ ~!~e=~~Q~f~«~--~--------~~--------~---------
'----------~--------~----------~----------~--------
'----------~--------~------~--~~--------~---------
'----------~--------~--------~~------~----------

Reviewer's lnit/Da~) /7'797~) 
JIR = All positive results are estimated "J" and non-detected results are unusable "R" 

• 
# 

These flags should be applied to the analytes on the sample data sheets . 
Minimum Relative Response Factor ESA T-5-022.3 1195 



CALIBRATION OUTLIER 
LOW CONCENTRATION WATER SEMIVOLATILE TCL COMPOUNDS 

(Page 2 of 2) 

CASE\SAS#: ').- )-'6"?; .1- LABORATORY: M (j:~P< A-t(.rvl 
SITE NAME: It- M ,PV\ fctco. {

1
4(!:1. a-h 5.-e&~ COLUMN: ________________ _ 

Instrument# Contin. Cal. 
Daterrirne: 

rf %d .. 
Diethylphthalate 
4-Chlorophenyl-phenylether !0.40! 
Fluorene !0.90! 
4-Nitroaniline !0.01! 
4.6-Dinitro-2-methylphenol !0.011 
N-nitrosodiphenylamine !O.ot! 
4-Bromophenyl-phenylether !0.10! 
Hexachlorobenzene !0.10! 
Pentachlorophenol !0.05t?rJ8 
Phenanthrene !0.701 
Anthracene !0.701 
Di-n-butylphthalate !O.otl 

Benzo(a)anthracene 
Chrysene !0.70! 
bis(2-Ethylhexyllphthalate 10.011 
)i-n-octyl phthalate !0.01! 

Benzo(b)fluoranthene !0.701 
Benzo(k)fluoranthene 10.701 
Benzo(a)pyrene 10.701 
Jndeno(l ,2,3-cdlpyrene 
Dibenz(a,h)anthrancene 
Benzo(g.h.i)oervlene ~, ..... 

N itrobenzene-d5 10.011 I 
2-Fiuorobiphenyl 10.701 I 
Ternhenyl-d 14 10.501 I 
Phcnol-d5 10.801 I 
2-Fiuorophenol 10.601 I 
2.4.6-Tribromophenol 10.011 I 

Reviewer's lnit/Date$') 1)-.j/<?;:/ f) 

J/R = All positive results are estimated "J" and non-detected results are unusable "R" 

• 
# 

These flags should be applied to the analytcs on the sample data sheets . 
Minimum Relative Response Factor 

Contin. Cal. 

rf %d .. 

I 
I 
I 
I· 
I 
I 

ESA T -.s.a22.3 1/95 



J.. ') '6 ":) )-. 
CAS~~AS•:----~~~--------
COLUMN: ____ f-"")...._8?..=-·.:...rf>-'-'---

ll"'ftr.-t~t ll~r 

:lltl P'".~ 
Tl• 

elpht•IMC 

beU·IMC 

~lti·IHC 

UITITII·IHC 

Ke-paehlor 

Aldrin 

Ke-ptaehlor Epoxi~ 

Er-desul fan I 

Cl•lddn 

4 4'·DDE 
Er-drln 

Endosul fan 11 

4 4'·DDD 
Endesulfan Sulfate 

4 4'·DDT 
~rthox_yehlor 

Er-drln trtone 

Er-ddn Al~l,yOr 

1 iY,a·Ctll orda"P 

;a-r..e·Ctllorda...,. 

Aroleor 1016 

Aroclor 1221 

Aroclor 1232 

Aroleor 12'-2 

Aroelor 124! 

Aroclor 1254 

A roc I or 1260 

Rev! r~o~rr 'a 

Initial Cal. 

/Jjgj 41 
l~tA 

Dstl • 

P8/..--k ot 
_F_Lt!';u;l 

;:: .. tm" 1-

1-::: 'fl) ?a 

i"" ·f/)'7/ 
1::: _j.fj){;' 'i5 

Putlc:lda/J>CI TCL 
(Page 1 of ,, 

Cant. Cal. 

SD • 

UBORATORY: (v1/N!-t-·lt, lc.f'-......tJ 
51TE NAME: ltM <If', 't-u-1 lh,~~'t(z.:, ~ ... rv~ 'q' 

c.ant. Cal. Cant. cal. Cont. Cal. 

SD • ~ • SD • 

• n.e-u fla;a 'thould be appl fed to tha ll'lllytH on th• 1~11 data ~HU. 
J/l • All poait!vt result& ere esti&Ated •J• and non-~tr<ted results ert unusable -.•. 



C ASE."SAS •: _..,..'J...;,...:...;S::...,-~C£.,-,-?_J. __ _ 
COLUMN: ____ ~D~0~'~7-~_I _________ __ 

In~tr-.-nt II...C.r 

:lift ~?--

Tl• 

ets;lla•IMC 

beU·IMC 

~IU·IHC 

f&IIIIII•IMC 

lle-pac:hlor 

Aldr-In 

ll~t ac:h I or f_j)Cl_ll i Of' 

trdosul far~ I 

Dltldrln 

4 4'·DD£ 
Enc!rfn 

tndosut fan II 

4 4'·DDD 
frdosutfen Sulfate 

4 4'·DDT 
fCethOJ!YC:h I or 

Erdrin l'ttont 

Erdrin At~~ 

els;lla·Ctdo,.dai'Of' 

sa~·Ch[ordai'Of' 

Arolc:or 1016 

lroc:lol" 1221 

ll"oc[or 1232 

ll"olc:or 12'-2 

l,.oclor 124! 

A roc! ol" 1254 

A roc I Ol" 1260 

lnltl1l Cal. 

i Ill~/~-; 
jtJuf 

VSD • 

A?UL-t.JI 
~L~ St-i 

F;JfOjJ-. 

;:rHJSo 
1:.-IIHJS/ 
e ,ff_l)_c;c;; 

CAUSRA nON OUTUER 
Putlc:ldefPCI TCL 

cP•g•, of,, 

Cont. Cal. Cant. Cal. 

1D I• 1D • 

Cant. Cel. Cont. Cal. 

1D • 1D • 

• TI'•Ht fl1;1 ahould be applied to the ...,.l'(tH on the a~te diu ahHtl. 
J/R • All positive ruutta ere ntluted •J• W"'d non-detected retultl ere ~able -.•. 

aevle01er'a lnlt/Oite: ~S I Y,.&s;L'q) 



ORGANIC DATA QUALIFIER DEFINITIONS 

For the purpose of defining the flagging nomenclature used in this document, the following code 
letters and associated definitions are provided: 

VALUE- when/if the result of a value is greater than or equal to the Contract Required Quantitation 
Limit (CRQL). 

U Indicates that the compound was analyzed for, but not detected. The sample quantitation 
limit corrected for dilution and percent moisture is reported. 

J Indicates an estimated value. This flag is used either when estimating a concentration for a 
tentatively identified compound or when the data indicates the presence of a compound 
where the result is less than the sample quantitation limit, but greater than zero. The flag is 
also used to indicate a reported result having an associated QC problem. 

' R Indicates the data are unusable. (NOTE: The analyte may or may not be present.) 

N Indicates presumptive evidence of a compound. This flag is only used for a tentatively 
identified compound, where the identification is based on a mass spectral library search. 

P Indicates a pesticide/ Aroclor target analyte when there is greater than 25% difference for the 
detected concentrations between the two GC columns. The lower of the two results is 
reported. 

C Indicates pesticide results that have been confirmed by GC/MS. 

B Indicates the analyte is detected in the associated blank as well as in the sample. 

E Indicates compounds whose concentrations exceetl thecalibration range of the instn.unent. 
;;;;. - - ·.• .. 

D Indicates an identified compound in an analysis has been diluted. This flag alerts the data 
user to any differences between the concentrations reported in the two analysis. 

A Indicates tentatively identified compounds that are suspected to be aldol condensation 
products. 

G Indicates the TCLP Matrix Spike Recovery was greater than the upper limit of the analytical 
method. 

L Indicates the TCLP Matrix Spike Recovery was less than the lower limit of the analytical 
method. 

T Indicates the analyte is found in the associated TCLP extraction blank as well as in the 
sample. 

X,Y,Z are reserved for laboratory defined flags. 

ESA T -5-025-3 



SDG Narrative 

Mitkem Corporation submits the enclosed data package in response to twelve aqueous 
samples that were received from USEPA on November 6, 1997. The project was assigned 
Case # 25832 and SDG # EADQ8. The analysis was performed under USEP A Contract # 
68-06-0063. 

The following samples are submitted in this data package: 

Client ID Analysis 
EADS2 V,S,P 
EADSO V,S,P 
EADS1 V,S,P 
EADQ8 V,S,P 
EADQ9 v 

V = Volatile Organics 
S = semivolatile organic 
P = pesticides/PCB 

VOAQH 
<2 
<2 

7 
<2 
<2 

The analyses were performed using USEPA CLP Low Concentration Water (OLC02.1) 
protocols. 

The analyses were performed with strict adherence to the SOW with the following 
exceptions and observations: 

1. Overall Observation: 
-~ .. r, 

·~;<,ill:-~---

Where needed, manual integrations were performed to improve-data quality. The 
corrections were reviewed and associated hardcopies generated and reported as required. 

2. Volatile Analysis: 

EADSO was re-analyzed at dilution-to ensure that all of the target analytes were 
determined within the instrument calibration range. 

(tii 

3. Semivolatile Analysis: 

EADS 1 was re-analyzed at dilution to ensure that all of the target analytes were 
determined within the instrument calibration range. 

4. Pesticides/PCB Analysis: 

Endrin was determined out of the QC limit in the lab control sample. The lab did notre
extract the associated samples. 



I certify that this data package is in compliance with the terms and conditions of 
the contract, both technically and for completeness, for other than the conditions detailed 
above. Release of the data contained in this hardcopy data package and in the computer
readable data submitted on diskette (diskette not submitted here) has been authorized by 
the laboratory manager or his designee, as verified by the following signature. 

Kin S. Chiu, 1112 /97 
Technical Director 



_Q_ En A. United States Environmental Protection Agency 
~ r 11-il Contract Laboratory Program 

f ttDS2_ 

Organic Traffic Report 
& Chain of Custody Record 

JFor Organic CLP Analysis) 

·-.--~--- --·----

SAS No. Case No. 
(If applicable) 

2S832. 

'= - f 11 DSm ·. < 11/(<;.~f.Jvci tt/JJ.- 4Jl'L 1137 · 
F f} 0 S rt :.· :. ·' ,· J,, J. 

FA OSI 
S"Rtt 

f-ADQB z L· ~ I·; -~·rx, · 5.-'12-q 5Cf3.·4- "-.• 

FftDQCf 2 L _6- · ·. I\ . LX . . . ~ c; ... /2. q 5 (;l9: 6fXJ -,~rs-J£oJ-2tJ/ JJ-5·17 l14c 
I' ' .• -

~ '"'; ~- ~-' ' 
.. f 

•'-': 
Shipment~ase 
Complete ( ) _ 

. ' 

Page ~~- 'Sample(s) to be Used for l;.ab6rat6!'Y ac 
_l_ ~ I ::: £ . • L . ~ . ·: ::: _; . .· : 

Additionai Sampler.Signatures Chain of Custody Seal Number(s) 

1 ~?3 2e,3 't;3Zb'4-
!.- .· CHAIN OF CUSTODY RECORD 

Date I Time Received by: (Signature) _ Received .by:~ ($ignature) 
~... ~- : : : :~ ·: ~- _: 

>' :·. --~:. . -~~ <; ::·.~ 

Renrquished by: (Signature) 

E=!eCel_ved ~y:; ($ignstur9) ReHnqulshed by: (Signature) Date I Time Received by: (Signature) 
-~: .... 

~~-*·--~~~~-~----~·~-~~~~~·>~~~r--+~~~~~~~~~~--~-,·~~~--~--~~--~~~~~~----------~~~-
Reli@.shed by: (S/gns!ure)' :: _ .$ < Rema;ks Is custody seal intact? YIN/none_ ., 

~ ... ·· ~~ ~ 

-----'~ 
DISTAl.. -~oN: Blue- Region Copy . EPA Form 9110·2 SEE REVERSE FOR ADDITIONAL STANDARD lUCTIONS 

White - Lab Copy for Return to Region 'SEE REVERSE FOR PURPOSE CODE DEFINITo_ ~ 

~~0')01 



2LCA 
LOW CONC. WATER VOLATILE SYSTEM MONITORING COMPOUND RECOVERY 

Lab Name: MITKEM CORP. Contract: 68-06-0063 

Lab Code: MITKEM Case No.: 25832 SAS No.: SDG No. : EADQ8 

page 1 of 1 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

EPA BFB OTHER 
SAMPLE NO. %REC # 

============ ====== ======= 
VBLK2L 98 
VLCS2L 99 
EADSO 97 
EADS1 97 
EADQ8 98 
EADQ9 96 
EADS2 90 
EADSODL 100 
VHBLK2L 96 

BFB = Bromofluorobenzene 

TOT 
OUT 
---

0 
0 
0 
0 
0 
0 
0 
0 
0 

-
-
--
-
-
-
-
-
--
-
-
-
-
-
-
- r. 
~ 
--
-
-
-

QC LIMITS 
%REC 

(80-120) 

# Column to be used to flag recovery values. 
* Values outside of contract required QC limits. 

FORM II LCV QQ5 OLC02. 



3LCA EPA SAMPLE NO. 
LOW CONC. WATER VOLATILE LAB CONTROL SAMPLE RECOVERY 

VLCS2L 
Lab Name: MITKEM CORP. Contract: 68-D6-0063 

Lab Code: MITKEM Case No.: 25832 SAS No.: SDG No. : EADQS 

Lab Sample ID: V2L1108A LCS Lot No.: 

Lab File ID: V2B1326 Date Analyzed: 11/08/97 

Purge Volume: 25 (mL) 

(ul) 

Dilution Factor: 1.0 

LCS Aliquot: 10 

AMOUNT AMOUNT 
ADDED RECOVERED 

COMPOUND (ng) (ng) %REC # 
===:======================= ========= ============= ====== 
Vinyl chloride 125 152 122 
1,2-Dichloroethane 125 130 104 
Carbon tetrachloride 125 126 101 
1,2-Dichloropropane 125 129 103 
Trichloroethene 125 127 102 
1,1,2-Trichloroethane 125 130 104 
Benzene 125 126 101 
cis-1,3-Dichloropropene 125 122 98 
Bromoform 125 121 97 
Tetrachloroethene 125 127 102 
1,2-Dibromoethane 125 128 102 
1,4-Dichlorobenzene 125 123 98 

# Column to be used to flag LCS recovery with an asterisk. 
* Values outside of QC limits. 

LCS Recovery: 0 outside limits out of 12 total. 

COMMENTS: 

FORM III LSV 

QC 
LIMITS 
====== 
60-140 
60-140 
60-140 
60-140 
60-140 
60-140 
60-140 
60-140 
60-140 
60-140 
60-140 
60-140 

OLC02.0 



4LCA EPA SAMPLE NO. 
LOW CONC. WATER VOLATILE METHOD BLANK SUMMARY 

VBLK2L 
Lab Name: MITKEM CORP. Contract: 68-D6-0063 

Lab Code : MITKEM Case No. : 25832 SAS No. : SDG No. : EADQS 

Lab Sample ID: V2B1108A 

Lab File ID: V2B1325 

Instrument ID: V2 

GC Column: DB-624 ID: 0.25 (nun) 

Date Analyzed: 11/08/97 

Time Analyzed: 0945 

Length: 30 (m) 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES AND LCS: 

COMMENTS: 

page 1 of 1 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

EPA 
SAMPLE NO. 

============ 
VLCS2L 
EADSO 
EADS1 
EADQ8 
EADQ9 
EADS2 
EADSODL 
VHBLK2L 

LAB LAB TIME 
SAMPLE ID FILE ID ANALYZED 

================ =============== ========== 
V2L1108A V2B1326 1021 
D1807-02 V2B1335 1437 
D1807-03 V2B1336 1504 
D1807-04 V2B1337 1531 
D1807-05 V2B1338 1558 
D1807-01 V2B1339 1655 
D1807-02DL V2B1340 1722 
V2B1108C V2B1342 1915 

FORM IV LCV OLC02., 



1LCA EPA SAMPLE NO. 
LOW CONC. WATER VOLATILE ORGANICS ANALYSIS DATA SHEET 

VBLK2L 
Lab Name: MITKEM CORP. Contract: 68-D6-0063 

Lab Code: MITKEM Case No. : 25832 SAS No. : SOO No. : EADQ8 

Lab Sample ID: V2B1108A Date Received: 

Lab File ID: V2B1325 Date Analyzed: 11/08/97 

Purge Volume: 25 

GC Column: DB-624 

(mL) Dilution Factor: 1.0 

ID: 0.25 (mm) Length: 30 (m) 

CONCENTRATION 
CAS NO. COMPOUND (ug/L) Q 

74-87-3---------Chloromethane 1 u 
74-83-9---------Bromomethane 1 u 
75-01-4---------Vinyl chloriae 1 u 
75-00-3---------Chloroethane 1 u 
75-09-2---------Methylene chloriae 2 u 
67-64-1---------Acetone 2 J 
75-15-0---------Carbon aisulfiae 1 u 
75-35~4---------1,1-Dichloroethene 1 u 
75-34-3---------1,1-Dichloroethane 1 u 
156-59-2--------cis-1,2-Dichloroethene 1 u 
156-60-5--------trans-1,2-Dichloroethene ____ 1 u 
67-66-3---------Chloroform 1 u 
107-06-2--------1,2-Dichloroethane 1 u 
78-93-3---------2-Butanone 5 u 
74-97-5---------Bromochloromethane 1 u 
71-55-6---------1,1,1-Trichloroethane 1 u 
56-23-5---------Carbon tetrachloride 1 u 
75-27-4---------Bromodichloromethane 1 u 
78-87-5---------1,2-Dichloropropane 1 u 
10061-01-5------cis-1,3-Dichloropropene 1 u 
79-01-6---------Trichloroethene 1 u 
124-48-1--------Dibromochloromethane 1 u 
79-00-5~--------1,1,2-Trichloroethane 1 u 
71-43-2---------Benzene 1 u 
10061-02-6------trans-1,3-Dichloropropene ___ 1 u 
75-25-2---------Bromoform 1 u 
108-10-1--------4-Methyl-2-pentanone 5 u 
591-78-6--------2-Hexanone 5 u 
127-18-4--------Tetrachloroethene 1 u 
79-34-5---------1,1,2,2-Tetrachloroethane 1 u 
106-93-4--------1,2-Dibromoethane --- 1 u 
108-88-3--------Toluene 1 u 
108-90-7--------Chlorobenzene 1 u 
100-41-4--------Ethylbenzene 1 u 
100-42-5--------Styrene 1 u 
1330-20-7-------Xylenes (total) 1 u 
541-73-1--------1,3-Dichlorobenzene 1 u 
106-46-7--------1,4-Dichlorobenzene 1 u 
95-50-1---------1,2-Dichlorobenzene 1 u 
96-12-8---------1,2-Dibromo-3-chloropropane 1 u 
120-82-1--------1,2,4-Trichlorobenzene - 1 u 

~...,. 

u~~ 
FORM I LCV OLC02.0 



1LCE EPA SAMPLE NO. 
LOW CONC. WATER VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
VBLK2L 

Lab Name: MITKEM CORP. Contract: 68-D6-0063 

Lab Code: MITKEM Case No. : 25832 SAS No. : 

Lab Sample ID: V2B1108A 

Lab File ID: V2B1325 

{mL) Purge Volume: 25 

GC Column: DB-624 ID: 0.25 (mm) Length: 30 

Number TICs found: 0 

SDG No. : EADQ8 

Date Received: 

Date Analyzed: 11/08/97 

Dilution Factor: 1.0 

(m) 

EST.CONC. 
CAS NUMBER COMPOUND NAME RT (ug/L) Q 

=====:========== ============================ ======== ============= ===== 
1. _____ _ 

2. --------------- ------ ------- ----
3. ______ ---------------------------4. ------

-------
5. ______ --------------------------
6. ------ ------- ---
7. ______ -------------------------- ------- ------ ----
8 ·------ -------------------------- ------- ------ ----
9. ______ -------------------------- ------- ------- ---

i~ :------ -------------------------- ------- ============ ---
12 ·------ ----------------------- ------- ------- --

i! :------ ------------------------ ------- ============ --
i~: ------ ------------------------- ------- ============ --
i~ :------ -------------------..!:=...---= ------- ========·=---'-·--_.-.. = --
~~: ------ ----------------------- ------- ============ ---I 
~~:------- ------------------------- -------============ --
~!:-------- ------------------------- ------============ --
25. _______ -------------------- ------- ------ ---
26. ______ -------------------- ------- ------ ---
27. ________ ----------------------------------
28. ______ --------------------- ------- ------ ---
29. ______ -------------------- ------- ------- ---
30. _______ ---------------- ------- -------- --

lCO 
FORM I LCV-TIC OLC02.0 



1LCA EPA SAMPLE NO. 
LOW CONC. WATER VOLATILE ORGANICS ANALYSIS DATA SHEET 

EADQ8 
Lab Name: MITKEM CORP. Contract: 68-D6-0063 

Lab Code: MITKEM Case No.: 25832 SAS No. : SDG No. : EADQ8 

Lab Sample ID: D1807-04 

Lab File ID: V2B1337 

Date Received: 11/06/97 

Date Analyzed: 11/08/97 

Purge Volume: 25 (mL) Dilution Factor: 1.0 

GC Column: DB-624 ID: 0.25 (mm) Length: 30 

CAS NO. COMPOUND 

74-87~3---------Chloromethane 
74-83-9---------Bromomethane 
75-01-4---------Vinyl chloria:e 
75-00-3---------Chloroethane 
75-09-2---------Methylene chloria:e 
67-64-1---------Acetone 
75-15-0---------Carbon a:isuii:ia:e 
75-35-4---------1,1-Dichloroethene 
75-34-3---------1,1-Dichloroethane 
156-59-2--------cis-1,2-Dichloroethene 
156-60-5--------trans-1,2-Dichloroethene 
67-66-3---------Chloroform --
107-06-2--------1,2-Dichloroethane 
78-93-3---------2-Butanone 
74-97-5---------Bromochlorometbarie 
71-55-6---------1,1,1-Trichloroethane 
56-23-5---------Carbon tetrachloride 
75-27-4---------Bromodichloromethane 
78-87-5---------1,2-Dicnloropropane 
10 061-01-5------cis- i-, 3-Dichloropropene'·~~· 
79-01-6---------Trichloroethene 
124-48-1--------Dibromochloromethane 
79-00-5---------1,1,2-Trichloroethane 
71-43-2---------Benzene 
10061-02-6------trans-1,3-Dichloropropene ___ 
75-25-2---------Bromoform 
108-10-1--------4-Methyl-2-pentanone 
591-78-6--------2-Hexanone 
127-18-4--------Tetrjf.hloroethene -
79-34-5---------1,1,2,2-Tetrachloroethane ___ 
106-93-4--------1,2-Dibromoethane 
108-88-3--------Toluene 
108-90-7--------Chlorobenzene 
100-41-4--------Ethylbenzene 
100-42-5--------Styrene 
1330-20-7-------Xylenes {total) 
541-73-1--------1,3-Dichlorobenzene 
106-46-7--------1,4-Dichlorobenzene 
95-50-1---------1,2-Dichlorobenzene 
96-12-8---------1,2-Dibromo-3-chloropropane_ 
120-82-1--------1,2,4-Trichlorobenzene 

FORM I LCV 

(m) 

CONCENTRATION 
(ug/L) Q 

1 u 
1 u 
1 u 
1 u 
2 u 
5 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
5 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
5 u 
5 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 

I Lit 
OLC02.0 



1LCE EPA SAMPLE NO. 
LOW CONC. WATER VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
EADQ8 

Lab Name: MITKEM CORP. Contract: 68-D6-0063 

Lab Code: MITKEM Case No.: 25832 SAS No.: 

Lab Sample ID: D1807-04 

Lab File ID: V2B1337 

Purge Volume: 25 (mL) 

GC Column: DB-624 ID: 0.25 (mm) Length: 30 

Number TICs found: 0 

SOO No. : EADQ8 

Date Received: 11/06/97 

Date Analyzed: 11/08/97 

Dilution Factor: 1.0 

(m) 

EST.CONC. 
CAS NUMBER COMPOUND NAME RT (ug/L) Q 

================ ============================ ======== ============= ===== 
1. _____ _ 
2. -------------------

3. ------ ---------
4. ----

5 ·------- -------------------------- ----- ------- ----
6 ·------- -------------- ---- ------7. ----
8. 
9.-------- --------------

10. ---- ------- ----
11. 
12.------- -------------- ---- ------- ---
13. 
14.------- -------------- ---- ------ ---
15. 
16.------- ---:------------- ---- ------ --
17. 
18.------- ---------------

~~: ------ ------- -----
21. 
22.------ ----------------- ------ ------ ---
23. 
24.-------- -------------- ----- ------- ---

25. ______ --------------
2 6 . ------- -------- -----
27. ______ --------------
28. ------- -----'----- -----
29. ______ -------------- ------ ------ ---30. -------

01.~ 
FORM I LCV-TIC OLC02.0 



1LCA EPA SAMPLE NO. 
LOW CONC. WATER VOLATILE ORGANICS ANALYSIS DATA SHEET 

EADQ9 
Lab Name: MITKEM CORP. Contract: 68-D6-0063 

Lab Code: MITKEM Case No.: 25832 SAS No.: SDG No.: EADQ8 1~ lJ! f 

Lab Sample ID: D1807-05 

Lab File ID: V2B1338 

Date Received: 11/06/97 

Date Analyzed: 11/08/97 

Purge Volume: 25 (mL) Dilution Factor: 1.0 

GC Column: DB-624 ID: 0.25 (mm) Length: 30 (m) 

CONCENTRATION 
CAS NO. COMPOUND (ug/L) Q 

74-87-3---------Chloromethane. 1 u 
74-83-9---------Bromomethane 1 u 
75-01-4---------Vinyl chloria:e 1 u 
75-00-3---------Chloroethane 1 u 
75-09-2---------Methylene chloria:e 2 u 
67-64-1---------Acetone 5~ .;m-u... 
75-15-0---------Carbon a:isui!ia:e 1 u 
75-35-4---------1,1-Dichloroethene 1 u 
75-34-3---------1,1-Dichloroethane 1 u 
156-59-2--------cis-1,2-Dichloroethene 1 u 
156-60-5--------trans-1,2-Dichloroethene ____ 1" u 
67-66-3---------Chloroform 1 u 
107-06-2--------1, 2-Dichloroethane 1 u 
78-93-3---------2-Butanone 5 u 
74-97-5---------Bromochlorometharie 1 u 
71-55-6---------1,1,1-Trichloroethane 1 u 
56-23-5---------Carbon tetrachloride 1 u 
75-27-4---------Bromodichloromethane 1 u 
78-87-5---------1,2-Dichloropropane 1 u 
10061-01-5------cis-1,3-Dichloropropene :' 1 u 
79-01-6---------Trichloroethene .. . 1 u 
124-48-1--------Dibromochloromethane 1 u 
79-00-5---------1,1,2-Trichloroethane 1 u 
71-43-2---------Benzene 1 u 
10061-02-6-~----trans-1,3-Dichioropropene ___ 1 u 
75-25-2---------Bromoform 1 u 
108-10-1--------4-Methyl-2-pentanone 5 u 
591-78-6--------2-Hexanone 5 u 
127-18-4--------Tetrachloroethene 1 u 
79-34-5---------1,1,2,2-Tetrachloroethane ___ 1 u 
106-93-4--------1,2-Dibromoethane 1 u 
108-88-3--------Toluene 1 u 
108-90-7--------Chlorobenzene 1 u 
100-41-4--------Ethylbenzene 1 u 
100-42-5--------Styrene 1 u 
1330-20-7-------Xylenes {total} 1 u· 
541-73-1--------1,3-Dichlorobenzene 1 u 
106-46-7--------1,4-Dichlorobenzene 1 u 
95-50-1---------1,2-Dichlorobenzene 1 u 
96-12-8---------1,2-Dibromo-3-chloropropane 1 u 
120-82-1--------1,2,4-Trichlorobenzene - 1 1() 1 G 

FORM I LCV OLC02.0 



1LCE EPA SAMPLE NO. 
LOW CONC. WATER VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
EADQ9 

Lab Name: MITKEM CORP. Contract: 68-D6-0063 

Lab Code: MITKEM Case No. : 25832 SAS No. : 

Lab Sample ID: D1807-05 

Lab File ID: V2B1338 

(mL) Purge Volume: 25 

GC Column: DB-624 ID: 0.25 (mm) Length: 30 

Number TICs found: 0 

SDG No. : EADQ8 

Date Received: 11/06/97 

Date Analyzed: 11/08/97 

Dilution Factor: 1.0 

(m) 

EST.CONC. 
CAS NUMBER COMPOUND NAME RT (ug/L) Q 

================ ============================ ==~===== ============= ===== 
1. ______ ----------------- ---- ------- --2. _____ _ 
3. ---------------- ---- ------- ---
4. _____ _ 

5. ------------------------- ---- ------------ ---
6. _______ -------------------------- ---- ------------ --
7. ______ ------------------------- ---- ------------ ---
8 ·------- -------------------------- ---- ------- --9. _____ _ 

10. ----------------------- ---- ------- ---
11. ______ -------------------------- ---- ------- --

i~:------ -------------------------- ---- ------- --
i~:------ -------------------------- ---- ~----- -
i~:------- -------------------------- ----- -------- --
18. ______ -------------------------""-"•'"*""-=:=· ·'':...;..·~_· .. ____ -------- --
19. ______ -------------------------- -~-_· -- ------------ --
~~ :----------1-------------------------- ---- ------------ ___ :1 

~~ :------- ---------------------------,-- ---- ============ --
24 ·------ -------------------------- ---- -------- --
25 ·------- _________ ___:...;, _______________ ---- -------- --
26 ·------- ------------------------- ---- -------- --
27 ·--------- ---------::<..-:---------------- ---- ------- ---
28. ________ ---------~-·~--------------- ---- ------- ---
29. ______ -------------------------------------
30 ·------ ---------------------- ---- ------- ---

017 

FORM I LCV-TIC OLC02.0 



1LCA EPA SAMPLE NO. 
LOW CONC. WATER VOLATILE ORGANICS ANALYSIS DATA SHEET 

EADSO 
Lab Name: MITKEM CORP. Contract: 68-D6-0063 

Lab Code: MITKEM Case No. : 25832 SAS No. : SDG No. : EADQ8 

Lab Sample ID: D1807-02 

Lab File ID: V2B1335 

Date Received: 11/06/97 

Date Analyzed: 11/08/97 

Purge Volume: 25 

GC Column: DB-624 

(mL) Dilution Factor: 1.0 

ID: 0.25 (mm) Length: 30 

CAS NO. COMPOUND 

74-87-3---------Chloromethane 
74-83-9---------Bromomethane 
75-01-4---------Vinyl chloride 
75-00-3---------Chloroethane 
75-09-2---------Methylene chlor1de 
67-64-1---------Acetone 
75-15-0---------Carbon d1sulf1de 
75-35-4---------1,1-Dichloroethene 
75-34-3---------1,1-Dichloroethane 
156-59-2--------cis-1,2-Dichloroethene 
156-60-5--------trans-1,2-Dichloroethene __ 
67-66-3---------Chloroform 
107-06-2---~----1,2-Dichloroethane 
78-93-3---------2-Butanone 
74-97-5---------Bromochloromethane 
71-55-6---------1,1,1-Trichloroethane 
56-23-5---------Carbon tetrachloride 
75-27-4---------Bromodichloromethane 
78-87-5---------1,2-Dichloropropane 
10061-01-5------cis-1,3-Dichloropropene 
79-01-6---------Trichloroethene 
124-48-1--------Dibromochloromethane 
79-00-5---------1,1,2-Trichloroethane 
71-43-2---------Benzene 
10061-02-6------trans-1,3-Dlchloropropene __ 
75-25-2---------Bromoform 
108-10-1--------4-Methyl-2-pentanone 
591-78-6--------2-Hexanone 
127-18-4--------Tetrachloroethene 
79-34-5---------1,1,2,2-Tetrachloroethane __ 
106-93-4--------1,2-Dibromoethane 
108-88-3--------Toluene 
108-90-7--------Chlorobenzene 
100-41-4--------Ethylbenzene 
100-42-5--------Styrene 
1330-20-7-------Xylenes {total) 
541-73-1--------1,3-Dichlorobenzene 
106-46-7--------1,4-Dichlorobenzene 
95-50-1---------1,2-Dichlorobenzene 
96-12-8---------1,2-Dibromo-3-chloropropane_ 
120-82-1--------1,2,4-Trichlorobenzene 

FORM I LCV 

(m) 

CONCENTRATION 
(ug/L) 

1 
1 
7 
1 
2 
5 
1 
1 
9 

60 
0.7 

1 
1 
5 
1 
1 
1 
1 
1 
1 

10 
1 
1 

0.8 
1 
1 
5 
5 

18 
1 
1 
5 
1 
3 
1 

11 
1 
1 
1 
1 
1 

Q 

u 
u 

u 
u 
u 
u 
u 

E 
J 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
J 
u 
u 
u 
u 

u 
u 

u 

u 

u 
u 
u 
u 
u 
~ .... 

I " . " 

Jvv1 

OLC02.0 



1LCE EPA SAMPLE NO. 
LOW CONC. WATER VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
EADSO 

Lab Name: MITKEM CORP. Contract: 68-D6-0063 

Lab Code: MITKEM Case No. : 25832 SAS No. : 

Lab Sample ID: D1807-02 

Lab File ID: V2B1335 

Purge Volume: 25 

GC Column: DB-624 

(rnL) 

ID: 0.25 (mm) Length: 30 

Number TICs found: 0 

CAS NUMBER COMPOUND NAME 
=;============== ============================ 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. ' 
28. 
29. 
30. 

FORM I LCV-TIC 

SDG No. : EADQ8 

Date Received: 11/06/97 

Date Analyzed: 11/08/97 

Dilution Factor: 1.0 

(rn) 

EST.CONC. 
RT (ug/L) 

====:==== ============== 

.~ .. 

. 

023 

Q 
===== 

OLC02.0 



1LCA EPA SAMPLE NO. 
LOW CONC. WATER VOLATILE ORGANICS ANALYSIS DATA SHEET 

EADSODL 
Lab Name: MITKEM CORP. Contract: 68-D6-0063 

Lab Code: MITKEM Case No.: 25832 SAS No.: SOO No. : EADQ8 

Lab Sample ID: D1807-02DL 

Lab File ID: V2B1340 

Date Received: 11/06/97 

Date Analyzed: 11/08/97 

Purge Volume: 25 (mL) Dilution Factor: 5.0 

GC Column: DB-624 ID: 0.25 (mm) Length: 30 (m) 

CONCENTRATION 
CAS NO. COMPOUND (ug/L) Q 

74-87-3---------Chloromethane 5 u 
74-83-9---------Bromomethane I 5 u 
75-01-4---------Vinyl chloride 7 D 
75-00-3---------Chloroethane 5 u 
75-09-2---------Methylene chloride 10 u 
67-64-1---------Acetone 25 u 
75-15-0---------Carbon disulfide 5 u 
75-35-4---------1,1-Dichloroethene 5 u 
75-34-3---------1,1-Dichloroethane 10 D 
156-59-2--------cis-1,2-Dichloroethene 62 D 
156-60-5--------trans-1,2-Dichloroethene ____ 5 u 
67-66-3---------Chloroform 5 u 
107-06-2---~----1,2-Dichloroethane 5 u 
78-93-3---------2-Butanone 25 u 
74-97-5---------Bromochloromethane 5 u 
71-55-6---------1,1,1-Trichloroethane 5 u 
56-23-5---------Carbon tetrachloride 5 u 
75-27-4---------Bromodichloromethane 5 u 
78-87-5---------1,2-DichloropropqD~ - 5 u 
10061-01-5------cis-1,3-Dichloropropene 5 u 
79-01-6---------Trichloroethene 9 D 
124-48-1--------Dibromochloromethane 5 u 
79-00-5---------1,1,2-Trichloroethane 5 u 
71-43-2---------Benzene 5 u 
10061-02-6------trans-1,3-Dichloropropene 5 u " 

75-25-2---------Bromoform --- 5 u 
108-10-1--------4-Methyl-2-pentanone 25 u 
591-78-6--------2-Hexanone 25 u 
127-18-4--------Tetrachloroethene 17 D 
79-34-5---------1,1,2,2-Tetrachloroethane 5 u 
106-93-4--------1,2-Dibromoethane --- 5 u 
108-88-3--------Toluene 5 D 
108-90-7--------Chlorobenzene 5 u 
100-41-4--------Ethylbenzene 2 DJ 
100-42-5--------Styrene 5 u 
1330-20-7-------Xylenes (total) 8 D 
541-73-1--------1,3-Dichlorobenzene 5 u 
106-46-7--------1,4-Dichlorobenzene 5 u 
95-50-1---------1,2-Dichlorobenzene 5 u 
96-12-8---------1,2-Dibromo-3-chloropropane 5 u 
120-82-1--------1,2,4-Trichlorobenzene - ( u 

::tq 
FORM I LCV OLC02.0 



1LCE EPA SAMPLE NO. 
LOW CONC. WATER VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
EADSODL 

Lab Name: MITKEM CORP. Contract: 68-D6-0063 

Lab Code : MITKEM Case No. : 25832 SAS No. : 

Lab Sample ID: D1807-02DL 

Lab File ID: V2B1340 

Purge Volume: 25 

GC Column: DB-624 

(mL) 

ID: 0.25 (mm) Length: 30 

Number TICs found: 0 

CAS NUMBER COMPOUND NAME 
================ ============================ 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

FORM I LCV-TIC 

SIX; No . : EADQ8 

Date Received: 11/06/97 

Date Analyzed: 11/08/97 

Dilution Factor: 5.0 

(m) 

EST.CONC. 
RT (ug/L) 

======== ============= 

040 

Q 
====== 

OLC02.0 



1LCA EPA SAMPLE NO. 
LOW CONC. WATER VOLATILE ORGANICS ANALYSIS DATA SHEET 

EADS1 
Lab Name: MITKEM CORP. Contract: 68-D6-0063 

Lab Code: MITKEM Case No. : 25832 SAS No. : SDG No. : EADQ8 

Lab Sample ID: D1807-03 Date Received: 11/06/97 

Lab File ID: V2B1336 

Purge Volume: 25 (mL) 

Date Analyzed: 11/08/97 JW~ 
Dilution Factor: 1.0 

GC Column: DB-624 ID: 0.25 (mm) Length: 30 

CAS NO. COMPOUND 

74-87-3---------Chloromethane 
74-83-9---------Bromomethane 
75-01-4---------Vinyl chloride 
75-00-3---------Chloroethane 
75-09-2---------Methylene chlor1de 
67-64-1---------Acetone 
75-15-0---------Carbon d1sulf1de 
75-35-4---------1,1-Dichloroethene 
75-34-3---------1,1-Dichloroethane 
156-59-2--------cis-1,2-Dichloroethene 
156-60-5--------trans-1,2-Dichloroethene ____ 
67-66-3---------Chloroform 
107-06-2--------1,2-Dichloroethane 
78-93-3---------2-Butanone 
74-97-5---------Bromochloromethane 
71-55-6---------1,1,1-Trichloroethane 
56-23-5---------Carbon tetrachloride 
75-27-4---------Bromodichloromethane 
78-87-5---------1,2-Dichloropropane 
10061-01-5------cis-1,3-Dichloropropene 
79-01-6---------Trichloroethene 
124-48-1--------Dibromochloromethane 
79-00-5---------1,1,2-Trichloroethane 
71-43-2---------Benzene 
10061-02-6------trans-1,3-Dlchloropropene 
75-25-2--·------ -Bromoform ---
108-10-1--------4-Methyl-2-pentanone 
591-78-6--------2-Hexanone 
127-18-4--------Tetrachloroethene 
79-34-5---------1,1,2,2-Tetrachloroethane 
106-93-4--------1,2-Dibromoethane ---

108-88-3--------Toluene 
108-90-7--------Chlorobenzene 
100-41-4--------Ethylbenzene 
100-42-5--------Styrene 
1330-20-7-------Xylenes (totalJ 
541-73-1--------1,3-Dichlorobenzene 
106-46-7--------1,4-Dichlorobenzene 
95-50-1---------1,2-Dichlorobenzene 
96-12-8---------1,2-Dibromo-3-chloropropane 
120-82-1--------1,2,4-Trichlorobenzene -

FORM I LCV 

(m) 

CONCENTRATION 
(ug/L) 

1 
1 
1 
1 
2 

57 
1 
1 
1 
1 
1 
1 
1 
5 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
5 
5 

0.5 
1 
1 
1 
1 
1 
1 

0.6 
1 
1 
1 
1 
1 

Q 

u 
u 
u 
u 
u 
.crrro.. 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
J 
u 
u 
u 
u 
u 
u 
J 
u 
u 
u 
u 
u 
-,.... 

\·0J 
OLC02.0 



1LCE 
LOW CONC. WATER VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NO. 

EADS1 
Lab Name: MITKEM CORP. Contract: 68-D6-0063 

Lab Code : MITKEM Case No. : 25832 SAS No. : 

Lab Sample ID: D1807-03 

Lab File ID: V2B1336 

{mL) Purge Volume: 25 

GC Column: DB-624 ID: 0.25 (mm) Length: 30 

Number TICs found: 0 

SDG No. : EADQ8 

Date Received: 11/06/97 

Date Analyzed: 11/08/97 

Dilution Factor: 1.0 

(m) 

EST.CONC. 
CAS NUMBER COMPOUND NAME RT (ug/L) Q 

================ ============================ ======== ============= ===~= 
1. ___________ -------------------------- ------- ------------ ----
2 ·----------
3 . ------------------------ ------ ------------ ---

4 ·----------
5. ------------------------- ----- ------------ ----
6. __________ -------------------------- ------ ------------ ----7. 
8.----------- -------------------------

------
9 . --------- -------------------------- ----- ----------- ---

10. _________ -------------------------- ---- ------------ ----
11. __________ -------------------------- ----- ------------ ----
i~ :---------- ------------------------ ----- ------------ ----
14 ·---------- -------------------- -'----- ---'----------- ----
15 ·---------- -------------------- ----- ------------ ----
16 . --------- ----------------------- ------ ------------ ----
17. __________ ---------------------~--~~---- ----------- ----
18. __________ -----------------~---~ ---- ----------~~·~· ----
19. __________ ---------------------- ---- --------- ---
20.---------- ---------------------- ----1----------- ----
21.----------- -------------------- ---- ----------- ----
22. __________ ------------------~~- ---~ -----------~-----
~~ :----------- ----------------------- ---- ----------- ---
25 . ----------- --------------------- ---- ----------- ---26. ----------
27 ·---------- --------------------,- ---- ----------- --
2 8 . ---------- --------------------- ---- ------------ ---
2 9 ·--------- ----------------------- ----- ------------ ---
3 0 . ---------- ------------------------- ---- --------- ---

054 

FORM I LCV-TIC OLC02.0 



1LCA EPA SAMPLE NO. 
LOW CONC. WATER VOLATILE ORGANICS ANALYSIS DATA SHEET 

EADS2 
Lab Name: MITKEM CORP. Contract: 68-D6-0063 

Lab Code : MITKEM Case No. : 25832 SAS No.: soo No.: EADQ8 

Lab Sample ID: D1807-01 Date Received: 11/06/97 

Lab File ID: V2B1339 Date Analyzed: 11/08/97 

Purge Volume: 25 (mL) Dilution Factor: 1.0 

GC Column: DB-624 ID: 0.25 (mm) Length: 30 

CAS NO. COMPOUND 

74-87-3---------Chloromethane 
74-83-9---------Bromomethane 
75-01-4---------Vinyl chloriae 
75-00-3---------Chloroethane 
75-09-2---------Methylene chloriae 
67-64-1---------Acetone 
75-15-0---------Carbon aisulfiae 
75-35-4---------1,1-Dichloroethene 
75-34-3---------1,1-Dichloroethane 
156-59-2--------cis-1,2-Dichloroethene 
156-60-5--------trans-1,2-Dichloroethene ____ 
67-66-3---------Chloroform 
107-06-2--------1,2-Dichloroethane 
78-93-3---------2-Butanone 
74-97-5---------Bromochloromethane 
71-55-6---------1,1,1-Trichloroethane 
56-23-5---------Carbon tetrachloride 
75-27-4---------Bromodichloromethane 
78-87-5---------1,2-Dicnloropropane . 
10061-01-5----- -cis-1,·3 .:'bichloropropene '~ .. 
79-01-6-------- -Trichloroethene · · 
124-48-1--------Dibromochloromethane 
79-00-5---------1,1,2-Trichloroethane 
71-43-2---------Benzene 
10061-02-6------trans-1,3-Dichloropropene ___ 
75-25-2---------Bromoform 
108-10-1--------4-Methyl-2-pentanone 
591-78-6--------2-Hexanone 
127-18-4--------Tetra~loroethene 
79-34-5---------1, 1, 2, ·-Tetrachloroethane 
106-93-4--------1,2-Dibromoethane ---

108-88-3--------Toluene 
108-90-7--------Chlorobenzene 
100-41-4--------Ethylbenzene 
100-42-5--------Styrene 
1330-20-7-------Xylenes {total) 
541-73-1--------1,3-Dichlorobenzene 
106-46-7--------1,4-Dichlorobenzene 
95-50-1---------1,2-Dichlorobenzene 
96-12-8---------1,2-Dibromo-3-chloropropane 
120-82-1--------1,2,4-Trichlorobenzene -

(m) 

CONCENTRATION 
(ug/L) 

1 
1 
1 
1 
2 

....-:6' 
'J 1 

1 
1 
1 
1 
1 
1 
5 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
5 
5 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

oot 

Q 

u 
u 
u 
u 
u 
~()._ 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

j:W0 

aJ. 
I 

FORM I LCV OLC02.0 



1LCE EPA SAMPLE NO. 
LOW CONC. WATER VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
EADS2 

Lab Name: MITKEM CORP. Contract: 68-D6-0063 

Lab Code: MITKEM Case No.: 25832 SAS No.: 

Lab Sample ID: D1807-01 

Lab File ID: V2B1339 

Purge Volume: 25 (mL) 

GC Column: DB-624 ID: 0.25 (rom) Length: 30 

Number TICs found: 2 

CAS NUMBER COMPOUND NAME 
==;=======;===== ====;======================= 

1. C3-BENZENE 
2. UNKNOWN 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

FORM I LCV-TIC 

SOO No. : EADQS 

Date Received: 11/06/97 

Date Analyzed: 11/08/97 

Dilution Factor: 1.0 

(m) 

EST.CONC. 
RT (ug/L) 

======== ============== 
13.35 3 
15.19 2 

062 

Q 
===== 
J 
J 

OLC02.0 



1LCA EPA SAMPLE NO. 
LOW CONC. WATER VOLATILE ORGANICS ANALYSIS DATA SHEET 

VHBLK2L 
Lab Name: MITKEM CORP. Contract: 68-D6-0063 

Lab Code: MITKEM Case No. : 25832 SAS No. : SDG No. : EADQ8 

Lab Sample ID: V2B1108C 

Lab File ID: V2B1342 

Date Received: 11/06/97 

Date Analyzed: 11/08/97 

Purge Volume: 25 

GC Column: DB-624 

(mL) Dilution Factor: 1.0 

ID: 0.25 (mm) Length: 30 

CAS NO. COMPOUND 

74-87-3---------Chloromethane 
74-83-9---------Bromomethane 
75-01-4---------Vinyl chloriae 
75-00-3---------Chloroethane 
75-09-2---------Methylene chioriae 
67-64-1---------Acetone 
75-15-0---------Carbon aisui:fiae 
75-35-4---------1,1-Dichloroethene 
75-34-3---------1,1-Dichloroethane 
156-59-2--------cis-1,2-Dichloroethene 
156-60-5--------trans-1,2-Dichloroethene ____ 
67-66-3---------Chloroform 
107-06-2--------1,2-Dichloroethane 
78-93-3---------2-Butanone 
74-97-5---------Bromochloromethane 
71-55-6---------1,1,1-Trichloroethane 
56-23-5---------Carbon tetrachloride 
75-27-4---------Bromodichloromethane 
78-87-5---------1,2-Dichloropropane . 
10061-01-5------cis-1,3-Dichloropropene ;,T""' 

79-01-6---------Trichloroethene 
124-48-1--------Dibromochloromethane 
79-00-5---------1,1,2-Trichloroethane 
71-43-2---------Benzene 
10061-02-6------trans-1,3-Dichioropropene ___ 
75-25-2---------Bromoform 
108-10-1--------4-Methyl-2-pentanone 
591-78-6--------2-Hexanone 
127-18-4--------Tetrachloroethene 
79-34-5---------1,1,2,2-Tetrachloroethane ___ 
106-93-4--------1,2-Dibromoethane 
108-88-3--------Toluene 
108-90-7--------Chlorobenzene 
100-41-4--------Ethylbenzene 
100-42-5--------Styrene 
1330-20-7-------Xylenes {total~ 
541-73-1--------1,3-Dichlorobenzene 
106-46-7--------1,4-Dichlorobenzene 
95-50-1---------1,2-Dichlorobenzene 
96-12-8---------1,2-Dibromo-3-chloropropane 
120-82-1--------1,2,4-Trichlorobenzene -

FORM I LCV 

(m) 

CONCENTRATION 
(ug/L) 

1 
1 
1 
1 
2 
5 
1 
1 
1 
1 
1 
1 
1 
5 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
5 
5 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

Q 

OLC02.0 



1LCE 
LOW CONC. WATER VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NO. 

VHBLK2L 
Lab Name: MITKEM CORP. Contract: 68-D6-0063 

Lab Code: MITKEM Case No. : 25832 SAS No. : 

Lab Sample ID: V2B1108C 

Lab File ID: V2B1342 

(mL) Purge Volume: 25 

GC Column: DB-624 ID: 0.25 (mrn) Length: 30 

Number TICs found: 0 

SDG No. : EADQ8 

Date Received: 11/06/97 

Date Analyzed: 11/08/97 

Dilution Factor: 1.0 

(m) 

EST.CONC. 
CAS NUMBER COMPOUND NAME RT (ug/L) Q 

================ ============================ =~====== ============= ===== 
1. 
2.----------- --------------------------- ------- ------------
3. ----
4. 5.----------- --------------------------- ------- ------------ ----
6. 7.--------------------------------------------
8. ------------ ---
9. 

10.----------- -------------------------- ------- ------------ ---
11. 
i~ :---------- ------------------ ------- ----------- --
14. 
15 . ---------- -------------------- ------- ----------- --
16. 
17.---------- ---------~-------- ------- ----------- ----

18 ·---------- _________ · _··_·· --------- ,·;+~--·~··· 
19. 

~~:---------- -----------------------------------------
22. 
23 . ---------- -------------------- ------- ------------ --
24. 
25.--------------------------------------------------
26. 
27.--------- ------------------- ------- ---------- ---
28. -1$< 

29.---------------------------------------------
30. ----------

106 
FORM I LCV-TIC OLC02.0 



1LCA EPA SAMPLE NO. 
LOW CONC. WATER VOLATILE ORGANICS ANALYSIS DATA SHEET 

VLCS2L 
Lab Name: MITKEM CORP. Contract: 68-D6-0063 

Lab Code: MITKEM Case No.: 25832 SAS No.: SOO No. : EADQ8 

Lab Sample ID: V2L1108A Date Received: 

Lab File ID: V2B1326 Date Analyzed: 11/08/97 

Purge Volume: 25 

GC Column: DB-624 

(mL) Dilution Factor: 1.0 

ID: 0.25 (mm) Length: 30 (m) 

CONCENTRATION 
CAS NO. COMPOUND (ug/L) Q 

74-87-3---------Chloromethane 1 u 
74-83-9---------Bromomethane 1 u 
75-01-4---------Vinyl chloria:e 6 
75-00-3---------Chloroethane 1 u 
75-09-2---------Methylene chioria:e 2 u 
67-64-1---------Acetone 5 u 
75-15-0---------Carbon a:isuifia:e 1 u 
75-35-4---------1,1-Dichloroethene 1 u 
75-34-3---------1,1-Dichloroethane 1 u 
156-59-2--------cis-1,2-Dichloroethene 1 u 
156-60-5--------trans-1,2-Dichloroethene 1 u 
67-66-3---------Chloroform -- 1 u 
107-06-2--------1,2~Dichloroethane 5 
78-93-3---------2-Butanone 5 u 
74-97-5---------Bromochloromethane 1 u 
71-55-6---------1,1,1-Trichloroethane 1 u 
56-23-5---------Carbon tetrachloride 5 
75-27-4---------Bromodichloromethane 1 u 
78-87-5---------1,2-Dichloropropane 5 
10061-01-5------cis-1,3-Dichloropropene 5 
79-01-6---------Trichloroethene 5 
124-48-1--------Dibromochloromethane 1 u 
79-00-5---------1,1,2-Trichloroethane 5 
71-43-2---------Benzene 5 
10061-02-6------trans-1,3-Dichioropropene __ 1 u 
75-25-2---------Bromoform 5 
108-10-1--------4-Methyl-2-pentanone 5 u 
591-78-6--------2-Hexanone 5 u 
127-18-4--------Tetrachloroethene 5 
79-34-5---------1,1,2,2-Tetrachloroethane 1 u 
106-93-4--------1,2-Dibromoethane -- 5 
108-88-3--------Toluene 1 u 
108-90-7--------Chlorobenzene 1 u 
100-41-4--------Ethylbenzene 1 u 
100-42-5--------Styrene 1 u 
1330-20-7-------Xylenes {total~ 1 u 
541-73-1--------1,3-Dichlorobenzene 1 u 
106-46-7--------1,4-Dichlorobenzene 5 
95-50-1---------1,2-Dichlorobenzene 1 u 
96-12-8---------1,2-Dibromo-3-chloropropane_ 110 1 u 
120-82-1--------1,2,4-Trichlorobenzene 1 u 

FORM I LCV OLC02.0 



2LCB 
LOW CONC. WATER SEl'IIVOLATILE SURROGATE RECOVERY 

Lab Name: MITKEM CORPORATION Contract: 68-D6-0063 

Lab Code: MITKEM Case No.: 25832 SAS No.: 

EPA NBZ FBP 
SAMPLE NO. %REC # %REC # 

============= ------ ====== ------
01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

SLCS01 
SBLK.01 
EADS2 
EADSO 
EADS1 
EADQ8 
EADSlDL 

85 
72 
68 
70 
66 
73 
67 

NBZ = Nitrobenzene-dS 
FBP = 2-Fluorobiphenyl 
TPH = Terphenyl-d14 
PHL = Phenol-dS 
2FP = 2-Fluorophenol 

91 
81 
79 
83 
81 
84 
76 

TBP = 2,4,6-Tribromophenol 

TPH PHL 
%REC # %REC # 
====== ====== 

. 

99 88 
90 71 
90 70 
89 71 
94 64 
97 78 
81 60 

QC LIMITS 
%REC 

(23-120) 
(30-115) 
(18-140) 
(15-115) 
(15-121) 
(15-130) 

2FP 
%REC # 
====== 

89 
70 
69 
72 
64 
79 
59 

,..,.~ 

" 

# Column to be used to flag recovery values. 
* Values outside of contract required QC limits. 
D Surrogate diluted out. 

page 1 of 1 FORM II LCSV 

SDG No. : EADQ8 

TBP OTHER TOT 
%REC # OUT 
====== ====== ---

92 0 
81 0 
79 0 
77 0 
74 0 
81 0 
72 0 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

113 
OLC02.0 



3LCB EPA SAMPLE NO. 
LOW CONC. WATER SEMIVOLATILE LAB CONTROL SAMPLE RECOVERY 

SLCS01 
Lab Name: MITKEM CORPORATION Contract: 68-D6-0063 

Lab Code: MITKEM Case No.: 25832 SAS No.-: SDG No. : EADQ8 

LCS Lot No.: Lab Sample ID: S1107-LCS2 

Lab File ID: SlA1731 

LCS Aliquot: 1000 (ul) 

Date Extracted: 11/07/97 

Date Analyzed: 11/18/97 

Concentrated Extract Volume: 1000 (uL) Dilution Factor: 1.0 

Injection Volume: 1 (uL) 

AMOUNT AMOUNT 
ADDED 1 RECOVERED 

COMPOUND (ng) (ng) %REC # 
=========================== ========= ------------- ====== -------------
Phenol 40 35 88 
bis(-2-Chloroethyl)Ether 20 18 90 
2-Chlorophenol 40 35 88 
N-Nitroso-di-n-propylamine 20 18 90 
Hexachloroethane 20 16 80 
Isophorone 20 16 80 
Naphthalene 20 16 80 
4-Chloroaniline 40 21 52 
2,4,6-Trichlorophenol 40 35 88 
2,4-Dinitrotoluene 20 16 80 
Diethylphthalate 20 18 90 
N-nitrosodiphenylamine (1) 20 12 60 
Hexachlorobenzene 20 18 90 
Benzo (a) pyrene 20 18 90 

--- -

# Column to be used to flag LCS recovery with an asterisk. 
* Values outside of QC limits. 

LCS Recovery: 0 outside limits out of 14 total. 

COMMENTS: 

FORM III LSSV 

QC 
LIMITS 
------------
40-120 
50-110 
50-110 
30-110 
20-110 
50-110 
30-110 
10-120 
40-120 
30-120 
50-120 
30-110 
40-120 
50-120 

.. . ... · ~. 

OLC02.0 



4LCB EPA SAMPLE NO. 
LOW CONC. WATER SElJIIVOLATILE METHOD BLANK SUMMARY 

SBLK01 
Lab Name: MITKEM CORPORATION Contract: 68-D6-0063 

Lab Code: MITKEM Case No.: 25832 SAS No.: SDG No. : EADQ8 

Lab Sample ID: S1107-B2 

Lab File ID: S1Al732 

Instrument ID: S1 

Date Extracted: 11/07/97 

Date Analyzed: 11/18/97 

Time Analyzed : 1817 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES and LCS: 

COMMENTS: 

page 1 of 1 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

EPA 
SAMPLE NO. 

============ 
SLCS01 
EADS2 
EADSO 
EADS1 
EADQ8 
EADSIDL 

LAB LAB DATE 
SAMPLE ID FILE ID ANALYZED 

============== ============== ========== 
S1107-LCS2 S1Al731 11/18/97 
D1807-01 S1Al738 11/18/97 
D1807-02 S1Al739 11/18/97 
D1807-03 S1Al740 11/18/97 
D1807-04 S1Al741 11/19/97 
D1807-03DL S1A1748 11/19/97 

FORM IV LCSV 115 OLC02.0 



1LCB EPA SAMPLE NO. 
LOW CONC. WATER SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

SBLK01 
Lab Name: MITKEM CORPORATION Contract: 68-D6-0063 

Lab Code: MITKEM Case No.: 25832 SAS No.: SDG No. : EADQ8 

Lab Sample ID: S1107-B2 Date Received: 

Lab File ID: S1A1732 

Sample Volume: 1000.00 (mL) 

Date Extracted: 11/07/97 

Date Analyzed: 11/18/97 

Concentrated Extract Volume: 1000 (uL) Dilution Factor: 1.0 

Injection Volume: 1 (uL) 

CONCENTRATION 
CAS NO. COMPOUND (ug/L) Q 

108-95-2--------Phenol 5 u 
111-44-4--------bis(-2-Chloroethyl)Ether ____ 5 u 
95-57-8---------2-Chlorophenol 5 u 
95-48-7---------2-Methylphenol 5 u 
108-60-1--------2,2'-oxybis(1-Chloropropane) 5 u 
106-44-5--------4-Methylphenol 5 u 
621-64-7--------N-Nitroso-di-n-propylamlne __ 5 u 
67-72-1---------Hexachloroethane 5 u 
98-95-3---------Nitrobenzene 5 u 
78-59-1---------Isophorone 5 u 
88-75-5---------2-Nitrophenol 5 u 
105-67-9--------2,4-Dimethyphenol 5 u 
111-91-1--------bis(-2-Chloroethoxy)methane 5 u 
120-83-2--------2,4-Dichlorophenol 5 u 
91-20-3---------Naphthalene 5 u 
106-47-8--------4-Chloroanillne 5 u 
87-68-3---------Hexachlorobutadlene 5 u 
59-50-7---------4-Chloro-3-Methylphenol 5 u 
91-57-6---------2-Methylnaphthalene 5 u 
77-47-4---------Hexachlorocyclopentadlene 5 u 
88-06-2---------2,4,6-Trichlorophenol --- 5 u 
95-95-4---------2,4,5-Trichlorphenol 20 u 
91-58-7---------2-Chloronaphthalene 5 u 
88-74-4---------2-Nitroaniline 20 u 
131-11-3--------Dimethylphthalate 5 u 
208-96-8--------Acenaphthylene 5 u 
606-20-2--------2,6-Dinitrotoluene 5 u 
99-09-2---------3-Nitroaniline 20 u 
83-32-9---------Acenaphthene 5 u 

21? 

FORM I LCSV-1 OLC02.0 



1LCC EPA SAMPLE NO. 
LOW CONC. WATER SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

SBLK01 
Lab Name: MITKEM CORPORATION Contract: 68-D6-0063 

Lab Code: MITKEM Case No.: 25832 SAS No.: SDG No. : EADQ8 

Lab Sample ID: S1107-B2 Date Received: 

Lab File ID: S1Al732 

Sample Volume: 1000.00 {mL} 

Date Extracted: 11/07/97 

Date Analyzed: 11/18/97 

Concentrated Extract Volume: 1000 (uL} Dilution Factor: 1.0 

Injection Volume: 1 (uL} 

CONCENTRATION 
CAS NO. COMPOUND (ug/L) Q 

51-28-5---------2,4-Dinitrophenol 20 u 
100-02-7--------4-Nitrophenol 20 u 
132-64-9--------Dibenzofuran 5 u 
121-14-2--------2,4-Dinitrotoluene 5 u 
84-66-2---------Diethylphthalate 5 u 
7005-72-3-------4-Chlorophenyl-phenylether __ 5 u 
86-73-7---------Fluorene 5 u 
100-01-6--------4-Nitroanlllne 20 u 
534-52-1--------4,6-Dinitro-2-methylphenol __ 20 u 
86-30-6---------N-nitrosodiphenylamine (1} __ 5 u 
101-55-3--------4-Bromophenyl-phenylether ___ 5 u 
118-74-1--------Hexachlorobenzene 5 u 
87-86-5---------Pentachlorophenol 20 u 
85-01-8---------Phenanthrene 5 u 
120-12-7--------Anthracene 5 u 
84-74-2---------Di-n-butylphthala~ - 5 u 
206-44-0--------Fluoranthene .. ... .. 5- u 
129-00-0--------Pyrene 5 u 
85-68-7---------Butylbenzylphthalate 5 u 
91-94-1---------3,3'-Dichlorobenzidine 5 u 
56-55-3---------Benzo(a}anthracene_ 5 u . 
218-01-9--------Chrysene 5 u 
117-81-7--------bis(2-Ethylhexyl)phthalate 5 u 
117-84-0--------Di-n-octylphthalate -- 5 u 
205-99-2--------Benzo(b}fluoranthene 5 u 
207-08-9--------Benzo(k)fluoranthene 5 u 
50-32-8---------Benzo(a)pyrene 5 u 
193-39-5--------Indeno(1,2,3-cd)pyrene 5 u 
53-70-3---------Dibenzo(a,h)anthracene 5 u 
191-24-2--------Benzo(g,h,i)perylene 5 u 

I I (1) - Cannot be separated from D1phenylam1ne 

213 
FORM I LCSV-2 OLC02.0 



1LCF 
LOW CONC. WATER SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: MITKEM CORPORATION Contract: 68-D6-0063 

EPA SAMPLE NO. 

SBLK01 

Lab Code: MITKEM Case No.: 25832 SAS No.: SDG No. : EADQ8 

Lab Sample ID: S1107-B2 Date Received: 

Lab File ID: S1Al732 

Sample Volume: 1000.00 (mL) 

Date Extracted: 11/07/97 

Date Analyzed: 11/18/97 

Concentrated Extract Volume: 1000 (uL) Dilution Factor: 1.0 

Injection Volume: 1 (uL) 

Number TICS found: 0 

EST.CONC. 
CAS NUMBER COMPOUND NAME RT (ug/L) Q 

================ ============================ ======== ============= ===== 
1. ______ -------------- ---- ------ --
2. ______ ----------------
3. ---- ------- ---
4. ______ --------------- ---- ------ --
5. ______ ---------------- ---- ------ --
6. _______ ----------------
7. ---- ------- ---
8. _______ --------------- ---- ------ --
9. ______ ---------------

10. ---- ------- ---
11. ______ -------------- ---- ------ --
12. ______ -------------- ---- ------ --

i! :------- --------------- ---- ============ --
15.------ ---------------· ·,y.,..;m..-··'· 

16 ·------- -------------- ---- -------- --
17 ·------1-------------- ____ , _______ , __ _ 
18. ______ -------------- ---- ------ --
19 ·------- -------------- ---- -------- --
20. ______ ---------------- ---- ------ --
21. ______ --------------- ---- ------- --

;~ :------ ______ ..::.__ _______ ---- ============ --
24 ·------- ------,~*'.ll:.< ,::-. ------- ---- --------- ---

25 ·------ --------------- ---- ------- --
26. ______ --------------- ---- ------ --
27 ·------ ---------------- ---- ------ --
28 ·------ -------------- ---- -------- --
29. ______ --------------- ---- ------ --
30. ______ -------------- ---- ------ --

2.14 
FORM I LCSV-TIC OLC02.0 



1LCB EPA SAMPLE NO. 
LOW CONC. WATER SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EADQ8 
Lab Name: MITKEM CORPORATION Contract: 68-D6-0063 

Lab Code: MITKEM Case No.: 25832 SAS No.: SDG No. : EADQ8 

Lab Sample ID: D1807-04 

Lab File ID: SlAl. 741 

Sample Volume: 1000.00 (mL) 

Date Received: 11/06/97 

Date Extracted: 11/07/97 

Date Analyzed: 11/19/97 

Concentrated Extract Volume: 1000 (uL) Dilution Factor: 1.0 

Injection Volume: 1 (uL) 

CONCENTRATION 
CAS NO. COMPOUND (ug/L) Q 

108-95-2--------Phenol 5 u 
111-44-4--------bis (- 2 -Chloroethyl) Ether __ 5 u 
95-57-8---------2-Chlorophenol 5 u 
95-48-7---------2-Methylphenol 5 u 
108-60-1--------2,2'-oxybis(1-Chloropropane) 5 u 
106-44-5--------4-Methylphenol 5 u 
621-64-7--------N-Nitroso-di-n-propylamane __ 5 u 
67-72-1---------Hexachloroethane 5 u 
98-95-3---------Nitrobenzene 5 u 
78-59-1---------Isophorone 5 u 
88-75-5---------2-Nitrophenol 5 u 
105-67-9--------2,4-Dirnethyphenol 5 u 
111-91-1--------bis(-2-Chloroethoxy)methane_ 5 u 
120-83-2--------2,4-Dichlorophenol 5 u 
91-20-3---------Naphthalene 5 u 
106-47-8--------4-Chloroanillne 5 u 
87-68-3---------Hexachlorobutadiene 5 u 
59-50-7---------4-Chloro-3-Methylphenol 5 u 
91-57-6---------2-Methylnaphthalene 5 u 
77-47-4---------Hexachlorocyclopentadlene ___ 5 u 
88-06-2---------2,4,6-Trichlorophenol 5 u 
95-95-4---------2,4,5-Trichlorphenol 20 u 
91-58-7---------2-Chloronaphthalene 5 u 
88-74-4---------2-Nitroaniline 20 u 
131-11-3--------Dirnethylphthalate 5 u 
208-96-8--------Acenaphthylene 5 u 
606-20-2--------2,6-Dinitrotoluene 5 u 
99-09-2---------3-Nitroaniline 20 u 
83-32-9---------Acenaphthene 5 u 

123 
FORM I LCSV-1 OLC02.0 



1LCC EPA SAMPLE NO. 
LOW CONC. WATER SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EADQ8 
Lab Name: MITKEM CORPORATION Contract: 68-D6-0063 

Lab Code: MITKEM Case No.: 25832 SAS No.: SDG No. : EADQ8 

Lab Sample ID: D1807-04 

Lab File ID: S1A1741 

Sample Volume: 1000.00 (mL) 

Date Received: 11/06/97 

Date Extracted: 11/07/97 

Date Analyzed: 11/19/97 

Concentrated Extract Volume: 1000 (uL) Dilution Factor: 1.0 

Injection Volume: 1 (uL) 

CONCENTRATION 
CAS NO. COMPOUND (ug/L) Q 

51-28-5---------2,4-Dinitrophenol 20 u 
100-02-7--------4-Nitrophenol 20 u 
132-64-9--------Dibenzofuran 5 u 
121-14-2--------2,4-Dinitrotoluene 5 u 
84-66-2---------Diethylphthalate 5 u 
7005-72-3-------4-Chlorophenyl-phenylether __ 5 u 
86-73-7---------Fluorene 5 u 
100-01-6--------4-Nitroan111ne 20 u 
534-52-1--------4,6-Dinitro-2-methylphenol __ 20 u 
86-30-6---------N-nitrosodiphenylamine (1) __ 5 u 
101-55-3--------4-Bromophenyl-phenylether ___ 5 u 
118-74-1--------Hexachlorobenzene 5 u 
87-86-5---------Pentachlorophenol 20 u 
85-01-8---------Phenanthrene 5 u 
120-12-7--------Anthracene 5 u 
84-74-2---------Di-n-butylphthalate 5 u 
206-44-0--------Fluoranthene ..• /'' 5 u 
129-00-0--------Pyrene . 5 u 
85-68-7---------Butylbenzylphthalate 5 u 
91-94-1---------3,3'-Dichlorobenzidine 5 u 
56-55-3---------Benzo(a)anthracene 5 u 
218-01-9--------Chrysene 5 u 
117-81-7--------bis(2-Ethylhexyl)phthalate __ 5 u 
117-84-0--------Di-n-octylphthalate 5 u 
205-99-2--------Benzo(b)fluoranthene 5 u 
207-08-9--------Benzo(k)fluoranthene 5 u 
50-32-8---------Benzo(a)pyrene 5 u 
193-39-5--------Indeno(1,2,3-cd)pyrene 5 u 
53-70-3---------Dibenzo(a,h)anthracene 5 u 
191-24-2--------Benzo(g,h,i)perylene 5 u 

I I ( 1) - Cannot be separated from D1phenylam1ne 

124 
FORM I LCSV-2 OLC02.0 



1LCF EPA SAMPLE NO. 
LOW CONC. WATER SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
EADQ8 

Lab Name: MITKEM CORPORATION Contract: 68-D6-0063 

Lab Code: MITKEM Case No.: 25832 SAS No.: SDG No. : EADQ8 

Lab Sample ID: D1807-04 

Lab File ID: S1Al741 

Sample Volume: 1000.00 (rnL) 

Concentrated Extract Volume: 

Injection Volume: 1 (uL) 

Number TICs found: 0 

1000 (uL) 

Date Received: 11/06/97 

Date Extracted: 11/07/97 

Date Analyzed: 11/19/97 

Dilution Factor: 1.0 

EST.CONC. 
CAS NUMBER COOPOUND NAME RT (ug/L) Q 

~=============== ============================ ======== ============= ===== 
1. ______ -------------- ---- ------ --
2. ______ -------------- ....;. ___ ------ --
3 ·------ -------------- ---- ------ --
4. ______ -------------- ---- ------ --
5. ______ -------------- ---- ------ --
6. ______ -------------- ---- ------ --
7 ·------ -------------- ---- ------ --
8. ______ -------------- ---- ------ --
9. ______ -------------- ---- ------ --

10. ______ -------------- ---- ------ --
11. ______ -------------- ---- ------ --
12. ______ -------------- ---- ------ --
13 ·------ -------------- ---- ------ --
14 ·------ ----~---:--------- ---- ------ --
15. ·"~· 

16. ______ -------------- ---- ------ --
17 ·------ -------------- ---- ------ --
18. ______ -------------- ---- ------ --
19. ______ -------------- ---- ------ --
20. ______ -------------- ---- ------ --
21. ______ -------------- ---- ------ --
22. ______ -------------- ---- ------ --
23 ·------ -------------- ---- ------ --
24 ·------ -----~::~:.-------- ---- ------ --
25. ______ -------------- ---- ------ --
26. ______ -------------- ---- ------ --
27 ·------ -------------- ---- ------ --
28. ______ -------------- ---- ------ --
29. ______ -------------- ---- ------ --
30. ______ -------------- ---- ------ --

1.25 
FORM I LCSV-TIC OLC02.0 



1LCB EPA SAMPLE NO. 
LOW CONC. WATER SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EADSO 
Lab Name: MITKEM CORPORATION Contract: 68-D6-0063 

Lab Code: MITKEM Case No.: 25832 SAS No.: SDG No.: EADQ8 

Lab Sample ID: D1807-02 

Lab File ID: S1A1739 

Sample Volume: 1000.00 (mL) 

Date Received: 11/06/97 

Date Extracted: 11/07/97 

Date Analyzed: 11/18/97 

Concentrated Extract Volume: 1000 (uL) Dilution Factor: 1.0 

Injection Volume: 1 (uL) 

CONCENTRATION 
CAS NO. COMPOUND (ug/L) Q 

108-95-2--------Phenol 5 u 
111-44-4--------bis(-2-Chloroethyl)Ether ____ 5 u 
95-57-8---------2-Chlorophenol 5 u 
95-48-7---------2-Methylphenol 5 u 
108-60-1--------2,2'-oxybis(1-Chloropropane) 5 u 
106-44-5--------4-Methylphenol 5 u 
621-64-7--------N-Nitroso-di-n-propylarnlne __ 5 u 
67-72-1---------Hexachloroethane 5 u 
98-95-3---------Nitrobenzene 5 u 
78-59-1---------Isophorone 5 u 
88-75-5---------2-Nitrophenol 5 u 
105-67-9--------2,4-Dimethyphenol 5 u 
111-91-1--------bis(-2-Chloroethoxy)methane_ 5 u 
120-83-2--------2,4-Dichlorophenol 5 u 
91-20-3---------Naphthalene 5 u 
106-47-8--------4-Chloroanillne 5 u 
87-68-3---------Hexachlorobutadlene 5 u 
59-50-7---------4-Chloro-3-Methylphenol 5 u 
91-57-6---------2-Methylnaphthalene 5 u 
77-47-4---------Hexachlorocyclopentadlene ___ 5 u 
88-06-2---------2,4,6-Trichlorophenol 5 u 
95-95-4---------2,4,5-Trichlorphenol 20 u 
91-58-7---------2-Chloronaphthalene 5 u 
88-74-4---------2-Nitroaniline 20 u 
131-11-3--------Dimethylphthalate 5 u 
208-96-8--------Acenaphthylene 5 u 
606-20-2--------2,6-Dinitrotoluene 5 u 
99-09-2---------3-Nitroaniline 20 u 
83-32-9---------Acenaphthene 5 u 

130 
FORM I LCSV-1 OLC02.0 



1LCC EPA SAMPLE NO. 
LOW CONC. WATER SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EADSO 
Lab Name: MITKEM CORPORATION Contract: 68-D6-0063 

Lab Code: MITKEM Case No.: 25832 SAS No.: SDG No. : EADQ8 

Lab Sample ID: D1807-02 

Lab File ID: S1A1739 

Sample Volume: 1000.00 (mL) 

Concentrated Extract Volume: 1000(uL) 

Date Received: 11/06/97 

Date Extracted: 11/07/97 

Date Analyzed: 11/18/97 

Dilution Factor: 1.0 

Injection Volume: 1 (uL) 

CONCENTRATION 
CAS NO. COMPOUND (ug/L) Q 

51-28-5---------2,4-Dinitrophenol 20 u 
100-02-7--------4-Nitrophenol 20 u 
132-64-9--------Dibenzofuran 5 u 
121-14-2--------2,4-Dinitrotoluene 5 u 
84-66-2---------Diethylphthalate 5 u 
7005-72-3-------4-Chlorophenyl-phenylether __ 5 u 
86-73-7---------Fluorene 5 u 
100-01-6--------4-Nitroanll1ne 20 u 
534-52-1--------4,6-Dinitro-2-methylphenol __ 20 u 
86-30-6---------N-nitrosodiphenylamine (1) __ 5 u 
101-55-3--------4-Bromophenyl-phenylether ___ 5 u 
118-74-1--------Hexachlorobenzene 5 u 
87-86-5---------Pentachlorophenol 20 u 
85-01-8---------Phenanthrene 5 u 
120-12-7--------Anthracene 5 u 
84-74-2---------Di-n-butylphthalate 5 u 
206-44-0--------Fluoranthene r 5 u 
129-00-0--------Pyrene 5 u 
85-68-7---------Butylbenzylphthalate 5 u 
91-94-1---------3,3'-Dichlorobenzidine 5 u 
56-55-3---------Benzo(a)anthracene 5 u 
218-01-9--------Chrysene 5 u 
117-81-7------- -bis (2-Ethylhexyl) phthalate __ 5 
117-84-0--------Di-n-octylphthalate 5 u 
205-99-2--------Benzo(b)fluoranthene 5 u 
207-08-9--------Benzo(k)fluoranthene 5 u 
50-32-8---------Benzo(a)pyrene 5 u 
193-39-5--------Indeno(1,2,3-cd)pyrene 5 u 
53-70-3---------Dibenzo(a,h)anthracene 5 u 
191-24-2--------Benzo(g,h,i)perylene 5 u 

I I (1) - Cannot be separated from D1phenylam1ne 

1.31 

FORM I LCSV-2 OLC02.0 



1LCF EPA SAMPLE NO. 
LOW CONC. WATER SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
EADSO 

Lab Name: MITKEM CORPORATION Contract: 68-D6-0063 

Lab Code: MITKEM Case No.: 25832 SAS No.: SDG No. : EADQ8 

Lab Sample ID: D1807-02 

Lab File ID: SlA1739 

Sample Volume: 1000.00 (mL) 

Concentrated Extract Volume: 

Injection Volume: 1 (uL) 

Number TICs found: 0 

1000 (uL) 

Date Received: 11/06/97 

Date Extracted: 11/07/97 

Date Analyzed: 11/18/97 

Dilution Factor: 1.0 

EST.CONC. 
CAS NUMBER COMPOUND NAME RT (ug/L) Q 

================ ============================ ======== ============= ===== 
1. _____ _ 
2. ------------- ---- ------- ---
3. _____ _ 
4. ------------- ---- ------- ---

5. ______ -------------- ---- ------ --
6. ______ -------------- ---- ------ --
~:------ -------------- ---- ------ --
9. ---- ------- ---

i~:------ -------------- ---- ------ --
i~ :------ -------------- ---- ============ --
14 ·------ ------------=-=-=---- ---- -----:---:-::::;--:--- ---
15 ·------ ------------=;:;"'----- ---- _____ -_·--_·_ ---
16. ______ -------------- ---- ------ --
17 ·------ -------------- ---- ------ --
18. ______ -------------- ---- ------ --
19 ·------ -------------- ---- _____ ___;; --
20 ·------ -------------- ---- ------ --
21. ______ -------------- ---- ------ --
22. ______ --------------------------
23. ______ ---------------------------
24. ______ -------------- ---- ------- --
25. ______ -------------- ---- ------- --
26. ______ --------------- ---- ------ --
27 ·------ -------------- ---- ------ --
28. ______ -------------- ---- ------ --
29. ______ -------------- ---- ------ --
30 ·------ --------------- ---- ------- --

132 
FORM I LCSV-TIC OLC02.0 



1LCB EPA SAMPLE NO. 
LOW CONC. WATER SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EADS1 
Lab Name: MITKEM CORPORATION Contract: 68-D6-0063 

Lab Code: MITKEM Case No.: 25832 SAS No.: SDG No. : EADQ8 

Lab Sample ID: D1807-03 

Lab File ID: SlA1740 

Sample Volume: 1000.00 (mL) 

Date Received: 11/06/97 

Date Extracted: 11/07/97 

Date Analyzed: 11/18/97 

Concentrated Extract Volume: 1000 (uL) Dilution Factor: 1.0 

Injection Volume: 1 (uL) 

CONCENTRATION 
CAS NO. COMPOUND (ug/L) Q 

108-95-2--------Phenol 6 
111-44-4--------bis ( -2-Chloroethyl) Ether_. _ 5 u 
95-57-8---------2-Chlorophenol 5 u 
95-48-7---------2-Methylphenol 5 u 
108-60-1--------2,2'-oxybis(1-Chloropropane) 5 u 
106-44-5--------4-Methylphenol 5 u 
621-64-7--------N-Nitroso-di-n-propylarnlne __ 5 u 
67-72-1---------Hexachloroethane 5 u 
98-95-3---------Nitrobenzene 5 u 
78-59-1---------Isophorone 5 u 
88-75-5---------2-Nitrophenol 5 u 
105-67-9--------2,4-Dirnethyphenol 5 u 
111-91-1--------bis(-2-Chloroethoxy)methane_ 5 u 
120-83-2--------2,4-Dichlorophenol 5 u 
91-20-3---------Naphthalene 5 u 
106-47-8--------4-Chloroanillne 5 u 
87-68-3---------Hexachlorobutadlene 5 u 
59-50-7---------4-Chloro-3-Methylphenol 5 u 
91-57-6---------2-Methylnaphthalene 5 u 
77-47-4---------Hexachlorocyclopentadlene 5 u 
88-06-2---------2,4,6-Trichlorophenol --- 5 u 
95-95-4---------2,4,5-Trichlorphenol 20 u 
91-58-7---------2-Chloronaphthalene 5 u 
88-74-4---------2-Nitroaniline 20 u 
131-11-3--------Dirnethylphthalate 5 u 
208-96-8--------Acenaphthylene 5 u 
606-20-2--------2,6-Dinitrotoluene 5 u 
99-09-2---------3-Nitroaniline 20 u 
83-32-9---------Acenaphthene 5 u 
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FORM I LCSV-1 OLC02.0 



1LCC EPA SAMPLE NO. 
LOW CONC. WATER SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EADS1 
Lab Name: MITKEM CORPORATION Contract: 68-D6-0063 

Lab Code: MITKEM Case No.: 25832 SAS No.: SDG No. : EADQ8 

Lab Sample ID: D1807-03 

Lab File ID: S1Al740 

Sample Volume: 1000.00 (mL) 

Concentrated Extract Volume: 1000(uL) 

Date Received: 11/06/97 

Date Extracted: 11/07/97 

Date Analyzed: 11/18/97 

Dilution Factor: 1.0 

Injection Volume: 1 (uL) 

CONCENTRATION 
CAS NO. COMPOUND (ug/L) Q 

51-28-5---------2,4-Dinitrophenol 20 u 
100-02-7--------4-Nitrophenol 20 u 
132-64-9--------Dibenzofuran 5 u 
121-14-2--------2,4-Dinitrotoluene 5 u 
84-66-2---------Diethylphthalate 5 u 
7005-72-3-------4-Chlorophenyl-phenylether __ 5 u 
86-73-7---------Fluorene 5 u 
100-01-6--------4-Nitroanlllne 20 u 
534-52-1--------4,6-Dinitro-2-methylphenol __ 20 u 
86-30-6---------N-nitrosodiphenylamine (1) 5 u 
101-55-3--------4-Bromophenyl-phenylether -- 5 u 
118-74-1--------Hexachlorobenzene 5 u 
87-86-5---------Pentachlorophenol 20 u 
85-01-8---------Phenanthrene 5 u 
120-12-7~-------Anthracene 5 u 
84-74-2---------Di-n-butylphthalate 5 u 
206-44-0--------Fluoranthene 5 u 
129-00-0--------Pyrene 5 u 
85-68-7---------Butylbenzylphthalate 5 u 
91-94-1---------3,3'-Dichlorobenzidine 5 u 
56-55-3---------Benzo(a)anthracene 5 u 
218-01-9--------Chrysene 5 u 
117-81-7--------bis(2-Ethylhexyl)phthalate __ 230 E 
117-84-0--------Di-n-octylphthalate 5 u 
205-99-2--------Benzo(b)fluoranthene 5 u 
207-08-9--------Benzo(k)fluoranthene 5 u 
50-32-8---------Benzo(a)pyrene 5 u 
193-39-5--------Indeno(1,2,3-cd)pyrene 5 u 
53-70-3---------Dibenzo(a,h)anthracene 5 u 
191-24-2--------Benzo(g,h,i)perylene 5 u. 

I I (1) - Cannot be separated from D1phenylam1ne 

13~ 

FORM I LCSV-2 OLC02.0 



1LCF EPA SAMPLE NO. 
LOW CONC. WATER SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
EADS1 

Lab Name: MITKEM CORPORATION Contract: 68-D6-0063 

Lab Code: MITKEM Case No.: 25832 SAS No.: 

Lab Sample ID: D1807-03 

Lab File ID: S1Al740 

Sample Volume: 1000.00 (mL) 

Concentrated Extract Volume: 1000 (uL) 

Injection Volume: 1 (uL) 

Number TICs found: 1 

CAS NUMBER COMPOUND NAME 
================ ============================ 

1. UNKNOWN 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 

SDG No. : EADQ8 

Date Received: 11/06/97 

Date Extracted: 11/07/97 

Date Analyzed: 11/18/97 

Dilution Factor: 1.0 

EST.CONC. 
RT (ug/L) 

======== ============= 
Q 

----------
15.24 19 J 

14. ... -
15. .· .. 

'!"~ ..... . 
16. 
17. 
18. 
19. --20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
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FORM I LCSV-TIC OLC02.0 



1LCB EPA SAMPLE NO. 
LOW CONC. WATER SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EADSlDL 
Lab Name: MITKEM CORPORATION Contract: 68-D6-0063 

Lab Code: MITKEM Case No.: 25832 SAS No.: SDG No. : EADQ8 

Lab Sample ID: D1807-03DL 

Lab File ID: S1A1.748 

Sample Volume: 1000.00 (mL) 

Date Received: 11/06/97 

Date Extracted: 11/07/97 

Date Analyzed: 11/19/97 

concentrated Extract Volume: 1000 (uL) Dilution Factor: 4.0 

Injection Volume: 1 (uL) 

CONCENTRATION 
CAS NO. COMPOUND (ug/L) Q 

108-95-2--------Phenol 5 DJ 
111-44-4--------bis(-2-Chloroethyl)Ether 20 u 
95-57-8---------2-Chlorophenol -- 20 u 
95-48-7---------2-Methylphenol 20 u 
108-60-1--------2,2'-oxybis(1-Chloropropane) 20 u 
106-44-5--------4-Methylphenol 20 u 
621-64-7--------N-Nitroso-di-n-propylarnlne __ 20 u 
67-72-1---------Hexachloroethane 20 u 
98-95-3---------Nitrobenzene 20 u 
78-59-1---------Isophorone 20 u 
88-75-5---------2-Nitrophenol 20 u 
105-67-9--------2,4-Dimethyphenol 20 u 
111-91-1--------bis(-2-Chloroethoxy)methane_ 20 u 
120-83-2--------2,4-Dichlorophenol 20 u 
91-20-3---------Naphthalene 20 u 
106-47-8--------4-Chloroanillne 20 u 
8 7- 6 8-3---------Hexachlorobutad1ene . _ 20 u 

~ 
59-50-7---------4-Chloro-3-Methylphenol ~- 20 u 
91-57-6---------2-Methylnaphthalene 20 u 
77-47-4---------Hexachlorocyclopentadlene 20 u 
88-06-2---------2,4,6-Trichlorophenol --- 20 u 
95-95-4---------2,4,5-Trichlorphenol 80 u 
91-58-7---------2-Chloronaphthalene 20 u 
88-74-4---------2-Nitroaniline 80 u 
131-11-3--------Dimethylphthalate 20 u 
208-96-8--------Acenaphthylene 20 u 
606-20-2--------2,6-D~litrotoluene 20 u 
99-09-2---------3-Nitroaniline 80 u 
83-32-9---------Acenaphthene 20 u 

148 

FORM I LCSV-1 OLC02.0 



1LCC EPA SAMPLE NO. 
LOW CONC. WATER SE!MIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EADSlDL 
Lab Name: MITKEM CORPORATION Contract: 68-D6-0063 

Lab Code: MITKEM Case No.: 25832 SAS No.: SDG No. : EADQ8 

Lab Sample ID: D1807-03DL 

Lab File ID: SlA1748 

Sample Volume: 1000.00 (mL) 

Date Received: 11/06/97 

Date Extracted: 11/07/97 

Date Analyzed: 11/19/97 

Concentrated Extract Volume: 1000 (uL) Dilution Factor: 4.0 

Injection Volume: 1 (uL) 

CONCENTRATION 
CAS NO. COMPOUND (ug/L) Q 

51-28-5---------2,4-Dinitrophenol 80 u 
100-02-7--------4-Nitrophenol 80 u 
132-64-9--------Dibenzofuran 20 u 
121-14-2--------2,4-Dinitrotoluene 20 u 
84-66-2---------Diethylphthalate 20 u 
7005-72-3-------4-Chlorophenyl-phenylether __ 20 u 
86-73-7---------Fluorene 20 u 
100-01-6--------4-Nitroan1llne 80 u 
534-52-1--------4,6-Dinitro-2-methylphenol __ 80 u 
86-30-6---------N-nitrosodiphenylamine (1) __ 20 u 
101-55-3--------4-Bromophenyl-phenylether ___ 20 u 
118-74-1--------Hexachlorobenzene 20 u 
87-86-5---------Pentachlorophenol 80 u 
85-01-8---------Phenanthrene 20 u 
120-12-7--------Anthracene 20 u 
84-74-2---------Di-n-butylphthalate 20 u 
206-44-0--------Fluoranthene 20 u 
129-00-0--------Pyrene 20 u 
85-68-7---------Butylbenzylphthalate 20 u 
91-94-1---------3,3'-Dichlorobenzidine 20 u 
56-55-3---------Benzo(a)anthracene 20 u 
218-01-9--------Chrysene 20 u 
117-81-7--------bis(2-Ethylhexyl)phthalate __ 220 D 
117-84-0--------Di-n-octylphthalate 20 u 
205-99-2--------Benzo(b)fluoranthene 20 u 
207-08-9--------Benzo(k)fluoranthene 20 u 
50-32-8---------Benzo(a)pyrene 20 u 
193-39-5--------Indeno(1,2,3-cd)pyrene 20 u 
53-70-3---------Dibenzo(a,h)anthracene 20 u 
191-24-2--------Benzo(g,h,i)perylene 20 '(] 

I I 

(1) - Cannot be separated from D1phenylam1ne 
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FORM I LCSV-2 OLC02.0 



1LCF EPA SAMPLE NO .. 
LOW CONC. WATER SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
EADSlDL 

Lab Name: MITKEM CORPORATION Contract: 68-D6-0063 

Lab Code: MITKEM Case No.: 25832 SAS No.: 

Lab Sample ID: D1807-03DL 

Lab File ID: S1A1748 

Sample Volume: 1000.00 (mL) 

Concentrated Extract Volume: 1000 (uL) 

Injection Volume: 1 (uL) 

Number TICs found: 0 

CAS NUMBER COMPOUND NAME 

SDG No. : EADQ8 

Date Received: 11/06/97 

Date Extracted: 11/07/97 

Date Analyzed: 11/19/97 

Dilution Factor: 4.0 

EST.CONC. 
RT (ug/L) Q 

~=============== ============================ ======== ============= ----------
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. ,r 

16. •. 

17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. ' 
25. 
26. 
27. 
28. 
29. 
30. 
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FORM I LCSV-TIC OLC02.0 



1LCB EPA SAMPLE NO .. 
LOW CONC. WATER SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EADS2 
Lab Name: MITKEM CORPORATION Contract: 68-D6-0063 

Lab Code: MITKEM Case No.: 25832 SAS No.: SDG No. : EADQ8 

Lab Sample ID: D1807-01 

Lab File ID: Sl.A1738 

Date Received: 11/06/97 ~AVt 

Date Extracted: 11/07/97 

Sample Volume: 1000.00 (mL) Date Analyzed: 11/18/97 

Concentrated Extract Volume: 1000 (uL) Dilution Factor: 1.0 

Injection Volume: 1 (uL) 

CONCENTRATION 
CAS NO. COMPOUND (ug/L) Q 

108-95-2--------Phenol 5 u 
111-44-4--------bis(-2-Chloroethyl)Ether ____ 5 u 
95-57-8---------2-Chlorophenol 5 u 
95-48-7---------2-Methylphenol 5 u 
108-60-1--------2,2'-oxybis(1-Chloropropane) 5 u 
106-44-5--------4-Methylphenol 5 u 
621-64-7--------N-Nitroso-di-n-propylamlne __ 5 u 
67-72-1---------Hexachloroethane 5 u 
98-95-3---------Nitrobenzene 5 u 
78-59-1---------Isophorone 5 u 
88-75-5---------2-Nitrophenol 5 u 
105-67-9--------2,4-Dimethyphenol 5 u 
111-91-1--------bis(-2-Chloroethoxy)rnethane_ 5 u 
120-83-2--------2,4-Dichlorophenol 5 u 
91-20-3---------Naphthalene 5 u 
106-47-8--------4-Chloroanillne 5 u 
87-68-3---------Hexachlorobutadiene -::"l.t'Js-¥~ ... 5 u 
59-50-7---------4-Chloro-3-Methylphenol .... ~-- 5 u 
91-57-6---------2-Methylnaphthalene 5 u 
77-47-4---------Hexachlorocyclopentadlene 5 u 
88-06-2---------2,4,6-Trichlorophenol --- 5 u 
95-95-4---------2,4,5-Trichlorphenol 20 u 
91-58-7---------2-Chloronaphthalene 5 u 
88-74-4---------2-Nitroaniline 20 u 
131-11-3--------Dirnethylphthalate 5 u 
208-96-8--------Acenaphthylene 5 u 
606-20-2--------2,6-Di~trotoluene 5 u 
99-09-2---------3-Nitroaniline 20 u 
83-32-9---------Acenaphthene 5 u 

157 
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1LCC EPA SAMPLE NO. 
LOW CONC. WATER SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EADS2 
Lab Name: MITKEM CORPORATION Contract: 68-D6-0063 

Lab Code: MITKEM Case No.: 25832 SAS No.: SDG No. : EADQ8 

Lab Sample ID: D1807-01 

Lab File ID: S1A1738 

Sample Volume: 1000.00 (mL) 

Concentrated Extract Volume: 1000 (uL) 

Date Received: 11/06/97 

Date Extracted: 11/07/97 

Date Analyzed: 11/18/97 

Dilution Factor: 1.0 

Injection Volume: 1 (uL) 

CONCENTRATION 
CAS NO. COMPOUND (ug/L) Q 

51-28-5---------2,4-Dinitrophenol 20 u 
100-02-7--------4-Nitrophenol 20 u 
132-64-9--------Dibenzofuran 5 u 
121-14-2--------2,4-Dinitrotoluene 5 u 
84-66-2---------Diethylphthalate 5 u 
7005-72-3-------4-Chlorophenyl-phenylether __ 5 u 
86-73-7---------Fluorene 5 u 
100-01-6--------4-Nitroanlllne 20 u 
534-52-1--------4,6-Dinitro-2-methylphenol 20 u 
86-30-6---------N-nitrosodiphenylamine (1)== 5 u 
101-55-3--------4-Bromophenyl-phenylether ___ 5 u 
118-74-1--------Hexachlorobenzene 5 u 
87-86-5---------Pentachlorophenol 20 u 
85-01-8---------Phenanthrene 5 u 
120-12-7--------Anthracene 5 u 
84-74-2---------Di-n-butylphthalate 5 u 
206-44-0--------Fluoranthene 5 u 
129-00-0--------Pyrene 5 u 
85-68-7---------Butylbenzylphthalate 5 u 
91-94-1---------3,3'-Dichlorobenzidine 5 u 
56-55-3---------Benzo(a)anthracene 5 u 
218-01-9--------Chrysene 5 u 
117-81-7--------bis(2-Ethylhexyl)phthalate 2 J 
117-84-0--------Di-n-octylphthalate -- 5 u 
205-99-2--------Benzo(b)fluoranthene 5 u 
207-08-9--------Benzo(k)fluoranthene 5 u 
50-32-8---------Benzo(a)pyrene 5 u 
193-39-5--------Indeno(1,2,3-cd)pyrene 5 u 
53-70-3---------Dibenzo(a,h)anthracene 5 u 
191-24-2--------Benzo(g,h,i)perylene 5 u 

I I ( 1) - Cannot be separated from D1phenylam1ne 
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FORM I LCSV-2 OLC02.0 



lLCF EPA SAMPLE NO. 
LOW CONC. WATER SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
EADS2 

Lab Name: MITKEM CORPORATION Contract: 68-D6-0063 

Lab Code: MITKEM Case No.: 25832 SAS No.: 

Lab Sample ID: D1807-01 

Lab File ID: S1A1738 

Sample Volume: 1000.00 (mL) 

Concentrated Extract Volume: 1000 (uL) 

Injection Volume: 1 (uL) 

Number TICs found: 1 

CAS NUMBER COMPOUND NAME 
================ ============================ 

1. UNKNOWN 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. . 
25. 
26. 
27. 
28. 
29. 
30. 

SDG No. : EADQ8 

Date Received: 11/06/97 

Date Extracted: 11/07/97 

Date Analyzed: 11/18/97 

Dilution Factor: 1.0 

EST.CONC. 
RT (ug/L) 

======== ============= 
14.17 18 

,. 
\ 
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Q 
===== 
J 

FORM I LCSV-TIC OLC02.0 



1LCB EPA SAMPLE NO. 
LOW CONC. WATER SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

SLCS01 
Lab Name: MITKEM CORPORATION Contract: 68-D6-0063 

Lab Code: MITKEM Case No. : 25832 SAS No. : SDG No. : EADQ8 

Lab Sample ID: S1107-LCS2 Date Received: 

Lab File ID: S1Al731 

Sample Volume: 1000.00 (mL) 

Date Extracted: 11/07/97 

Date Analyzed: 11/18/97 

Concentrated Extract Volume: 1000 (uL) Dilution Factor: 1.0 

Injection Volume: 1 (uL) 

CONCENTRATION 
CAS NO. COMPOUND (ug/L) Q 

108-95-2--------Phenol 35 
111-44-4--------bis(-2-Chloroethyl)Ether ____ 18 
95-57-8---------2-Chlorophenol 35 
95-48-7---------2-Methylphenol 5 u 
108-60-1--------2,2'-oxybis(1-Chloropropane) 5 u 
106-44-5--------4-Methylphenol 5 u 
621-64-7--------N-Nitroso-di-n-propylarnane __ 18 
67-72-1---------Hexachloroethane 16 
98-95-3---------Nitrobenzene 5 u 
78-59-1---------Isophorone 16 
88-75-5---------2-Nitrophenol 5 u 
105-67-9--------2,4-Dimethyphenol 5 u 
111-91-1--------bis(-2-Chloroethoxy)methane_ 5 u 
120-83-2--------2,4-Dichlorophenol 5 u 
91-20-3---------Naphthalene 16 
106-47-8--------4-Chloroanillne -- 21 
87-68-3---------Hexachlorobutadiene . .. ·5 u·-.. 
59-50-7---------4-Chloro-3-Methylphenol 5 u 
91-57-6---------2-Methylnaphthalene 5 u 
77-47-4---------Hexachlorocyclopentadlene ___ 5 u 

35 88-06-2---------2,4,6-TrichlorophenQl ---
95-95-4---------2,4,5-Trichlorphenol 20 u 
91-58-7---------2-Chloronaphthalene 5 u 
88-74-4------~--2-Nitroaniline 20 u 
131-11-3--------Dimethylphthalate 5 u 
208-96-8--------Acenaphthylene 5 u 
606-20-2--------2,6-Dinitrotoluene 5 u 
99-09-2---------3-Nitroaniline 20 u 
83-32-9---------Acenaphthene 5 u 

FORM I LCSV-1 OLC02.0 



1LCC EPA SAMPLE NO. 
LOW CONC. WATER SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

SLCS01 
Lab Name: MITKEM CORPORATION Contract: 68-D6-0063 

Lab Code: MITKEM Case No.: 25832 SAS No.: SDG No. : EADQ8 

Lab Sample ID: S1107-LCS2 Date Received: 

Lab File ID: S1Al731 

Sample Volume: 1000.00 (mL) 

Date Extracted: 11/07/97 

Date Analyzed: 11/18/97 

Concentrated Extract Volume: 1000 (uL) Dilution Factor: 1.0 

Injection Volume: 1 (uL) 

CONCENTRATION 
CAS NO. COMPOUND (ug/L) Q 

51-28'-5-- ------ -2,4-Dinitrophenol 20 u 
100-02-7--------4-Nitrophenol 20 u 
132-64-9--------Dibenzofuran 5 u 
121-14-2--------2,4-Dinitrotoluene 16 
84-66-2---------Diethylphthalate 18 
7005-72-3-------4-Chlorophenyl-phenylether __ 5 u 
86-73-7---------Fluorene 5 u 
100-01-6--------4-Nitroanlllne 20 u 
534-52-1--------4,6-Dinitro-2-methylphenol __ 20 u 
86-30-6---------N-nitrosodiphenylamine (1) __ 12 
101-55-3--------4-Bromophenyl-phenylether ___ 5 u 
118-74-1--------Hexachlorobenzene 18 
87-86-5---------Pentachlorophenol 20 u 
85-01-8---------Phenanthrene 5 u 
120-12-7--------Anthracene 5 u 
84-74-2---------Di-n-butylphthalate 5 u. 
206-44-0--------Fluoranthene 5 U-
129-00-0--------Pyrene 5 u 
85-68-7---------Butylbenzylphthalate 5 u 
91-94-1---------3,3'-Dichlorobenzidine 5 u 
56-55-3---------Benzo(a)anthracene 5 u 
218-01-9--------Chrysene 5 u 
117-81-7--------bis(2-Ethylhexyl}phthalate __ 5 u 
117-84-0--------Di-n-octylphthalate 5 u 
205-99-2--------Benzo(b)fluoranthene 5 u 
207-08-9--------Benzo(k)fluoranthene 5 u 
50-32-8---------Benzo(a)pyrene 18 
193-39-5~-------Indeno(1,2,3-cd)pyrene 5 u 
53-70-3---------Dibenzo(a,h)anthracene 5 u 
191-24-2--------Benzo(g,h,i)perylene 5 u 

I I ( 1) - Cannot be separated from D1phenylam1ne 
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2LCC 
LOW CONC. WATER PESTICIDE SURROGATE RECOVERY 

Lab Name: MITKEM CORP. Contract: 68-D6-0063 

Lab Code: MITKEM Case No.: 25832 SAS No.: SDG No. : EADQ8 

GC Column(1): DB-1701 ID: 0.53 (mm) GC Column(2): DB-608 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

EPA TCX(1) TCX(2) DCB(1) DCB(2) OTHER 
SAMPLE NO. %REC # %REC # %REC # %REC # (1) 
============ ====== ====== ====== ====== ====== 
PBLK01 72 72 83 82 
PLCS01 71 74 92 89 
EADS2 83 77 63 62 
EADSO 66 81 81 82 
EADS1 120 103 80 70 
EADQ8 128 70 70 69 

QC LIMITS 

%REC 
S1 TCX ~ Tetrachloro-m-xylene (30-150) 
S2 DCB ~ Decachlorobiphenyl (30-150) 

# Column to be used to flag recovery values. 
* Values outside of QC limits. 
D Surrogate diluted out. 

page 1 of 1 FORM II LCP 

arHER 
(2) 

====== 

ID: 0. 53 (rom) 

Tar 
OUT 
---

0 
0 
0 
0 
0 
0 

-
-
-
-
-
--
-
-
-
-
-
-
--
-
--
-
-
-
-
-
-
-
-
-

2~24 
OLC02.0 



3LCC EPA SAMPLE NO. 
LOW CONC. WATER PESTICIDE LAB CONTROL SAMPLE RECOVERY 

PLCS01 
Lab Name: MITKEM CORP. Contract: 68-06-0063 

Lab Code: MITKEM Case No.: 25832 SAS No.: SDG No. : EADQ8 

Lab Sample ID: P1110-LCS1 

LCS Aliquot : 0 (uL) 

Concentrated Extract Volume: 

Injection Volume: 1 (uL) 

Sulfur Cleanup: (Y/N) N 

Instrument ID (1) : E2 

COMPOUND 
=========================== 

gamma-BHC (Lindane) 
Heptachlor epoxide 
Dieldrin 
4,4 I -DDE 
Endrin 
Endosulfan sulfate 
gamma-Chlordane 

Instrument ID ( 2) : E2 

COMPOUND 
=========================== 

gamma-BHC (Lindane) 
Heptachlor epoxide 
Dieldrin 
4,4 I -DDE 
Endrin 
Endosulfan sulfate 
gamma-Chlordane 

2000 (uL) 

LCS Lot No.: 

Date Extracted: 11/10/97 

Date Analyzed: 11/20/97 

Dilution Factor: 1.0 

GC Column(1) :DB-1701 ID: 0. 53 (mn) 

CONC CONC 
ADDED RECOVERED QC 

(ug/L) (ug/L) %REC # LIMITS 
========= ============= ====== ====== 

0.100 0.0988 99 50-120 
0.100 0.0840 84 50-150 
0.200 0.184 92 30-130 
0.200 0.181 90 50-150 
0.200 0.271 136* 50-120 
0.200 0.166 83 50-120 
0.100 0.0873 87 30-130 

GC Column(2):DB-608 ID: 0. 53 (mn) 

CONC ... CONC __ ,_ ........ 
~; 

ADDED RECOVERED ·oc 
(ug/L) (ug/L) %REC # LIMITS 

========= ============= ====== ------------
0.100 . 0.0983 98 50-120 
0.100 0.0797 80 50-150 
0.200 0.183 92 30-130 
0.200 0.177 88 50-150 
0.200 0.248 124* 50-120 
0.200 0.178 89 50-120 
0.100 0.0858 86 30-130 

# Column to be used to flag LCS recovery with an asterisk. 
* Values outside of QC limits. 
LCS Recovery: 2 outside limits out of 14 total. 

COMMENTS: 

FORM III LCP OLC02.0 



4LCC EPA SAMPLE NO. 
LOW CONC. WATER PESTICIDE METHOD BLANK SUMMARY 

PBLK01 
Lab Name: MITKEM CORP. Contract: 68-D6-0063 

Lab Code: MITKEM Case No.: 

Date Extracted: 11/10/97 

Date Analyzed (1) : 11/20/97 

Time Analyzed (1) : 1606 

Instrument ID (1) : E2 

25832 SAS No.: 

Lab Sample ID: 

Date Analyzed 

Time Analyzed 

Instrument ID 

SDG No.: EADQ8 

P1110-B1 

( 2) : 11/20/97 

(2) : 1606 

(2) : E2 

GC Column (1): DB-1701 

Sulfur Cleanup (Y/N) N 

ID: 0.53(mn) GC Column (2): DB-608 ID: 0. 53 (mn) 

COMMENTS: 

page 1 of 1 

Extraction: (SepF/Cont) SEPF 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES AND LCS: 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

EPA 
SAMPLE NO. 

============ 
PLCS01 
EADS2 
EADSO 
EADS1 
EADQ8 

LAB 
SAMPLE ID 

============== 
P1110-LCS1 
D1807-01 
D1807-02 
D1807-03 
D1807-04 

.. 

·-

,. .. 

FORM IV LCP 

DATE DATE 
ANALYZED 1 ANALYZED 2 
=========== ========== 
11/20/97 11/20/97 
11/20/97 11/20/97 
11/20/97 11/20/97 
11/20/97 11/20/97 
11/20/97 11/20/97 

. .. ~.,-:l;ii.'!t!....;:t.:". 
_.,__ 

22G OLC02.0 



1LCD EPA SAMPLE NO. 
LOW CONC. WATER PESTICIDE ORGANICS ANALYSIS DATA SHEET 

PBLK01 
Lab Name: MITKEM CORP. Contract: 68-D6-0063 

Lab Code: MITKEM Case No. : 25832 SAS No. : 

Lab Sample ID: P1110-B1 

Sample Volume: 1000.00 (mL) 

Concentrated Extract Volume: 2000 (uL) 

SDG No. : EADQ8 

Date Received: 

Date Extracted: 11/10/97 

Date Analyzed: 11/20/97 

Injection Volume: 1 (uL) Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N Extraction: (SepF/Cont) SEPF 

CONCENTRATION 
CAS NO. COMPOUND (ug/L) Q 

31.9-84-6----- ---alpha-BHC 0.010 u 
319-85-7--------beta-BHC 0.010 u 
319-86-8--------delta-BHC 0.010 u 
58-89-9---------gamrna-BHC (Lindane} 0.010 u 
76-44-8---------Heptachlor 0.010 u 
309-00-2--------Aldrin 0.010 u 
1024-57-3-------Heptachlor epoXlde 0.010 u 
959-98-8--------Endosulfan I 0.010 u 
60-57-1---------Dieldrin 0.020 u 
72-55-9---------4,4'-DDE 0.020 u 
72-20-8---------Endrin 0.020 u 
33213-65-9------Endosulfan II 0.020 u 
72-54-8---------4,4'-DDD 0.020 u 
1031-07-8-------Endosulfan sulfate 0.020 u 
50-29-3---------4,4'-DDT 0.020 u 
72-43-5---------Methoxychlor 0.10 u 
53494-70-5------Endrin ketone 0.020 u 
7421-36-3-------Endrin aldehyde 0.020 u 
5103-71-9-------alpha-Chlordane 0.010 u 
5103-74-2-------gamrna-Chlordane 0.010 u 
8001-35-2-------Toxaphene 1.0 u 
12674-11-2------Aroclor-1016 0.20 u 
11104-28-2------Aroclor-1221 0.40 u 
1114-16-5-------Aroclor-1232 0.20 u 
53469-21-9------Aroclor-1242 0.20 u 
12672-29-6------Aroclor-1248 0.20 u 
11097-69-1------Aroclor-1254 0.20 u 
11096-82-5------Aroclor-1260 0.20 u 
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1LCD EPA SAMPLE NO. 
LOW CONC. WATER PESTICIDE ORGANICS ANALYSIS DATA SHEET 

EADQ8 
Lab Name: MITKEM CORP. Contract: 68-D6-0063 

Lab Code: MITKEM Case No.: 25832 SAS No.: 

Lab Sample ID: D1807-04 

Sample Volume: 1000.00 (mL) 

Concentrated Extract Volume: 2000 (uL) 

SDG No. : EADQ8 

Date Received: 11/06/97 

Date Extracted: 11/10/97 

Date Analyzed: 11/20/97 

Injection Volume: 1 (uL) Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N Extraction: (SepF/Cont) SEPF 

CONCENTRATION 
CAS NO. COMPOUND (ug/L) Q 

319-84-6--------alpha-BHC 0.010 u 
319-85-7--------beta-BHC 0.010 u 
319-86-8--------delta-BHC 0.010 u 
58-89-9---------gamma-BHC (Lindane) 0.010 u 
76-44-8---------Heptachlor 0.010 u 
309-00-2--------Aldrin 0.010 u 
1024-57-3-------Heptachlor epoXlde 0.010 u 
959-98-8--------Endosulfan I 0.010 u 
60-57-1---------Dieldrin 0.020 u 
72-55-9---------4,4 1 -DDE 0.020 u 
72-20-8---------Endrin 0.020 u 
33213-65-9------Endosulfan II 0.020 u 
72-54-8---------4,4 1 -DDD 0.020 u 
1031-07-8-------Endosulfan sulfate 0.020 u 
50-29-3---------4,4'-DDT 0.020 u 
72-43-5---------Methoxychlor 0.10 u 
53494-70-5------Endrin ketone ,.- 0.020 u 
7421-36-3-------Endrin aldehyde '• 0.020 u 
5103-71-9-------alpha-Chlordane 0.010 u 
5103-74-2-------gamma-Chlordane 0.010 u 
8001-35-2-------Toxaphene 1.0 u 
12674-11-2------Aroclor-1016 0.20 u 
11104-28-2------Aroclor-1221 0.40 u 
1114-16-5-------Aroclor-1232 0.20 u 
53469-21-9------Aroclor-1242 0.20 u 
12672-29-6------Aroclor-1248 0.20 u 
11097-69-1------Aroclor-1254 0.20 u 
11096-82-5------Aroclor-1260 0.20 u 
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1LCD EPA SAMPLE NO. 
LOW CONC. WATER PESTICIDE ORGANICS ANALYSIS DATA SHEET 

EADSO 
Lab Name: MITKEM CORP. Contract: 68-D6-0063 

Lab Code: MITKEM Case No.: 25832 SAS No.: 

Lab Sample ID: D1807-02 

Sample Volume: 1000.00 (rnL) 

Concentrated Extract Volume: 2000 (uL) 

SDG No. : EADQ8 

Date Received: 11/06/97 Jft/1 
Date Extracted: 11/10/97 

Date Analyzed: 11/20/97 

Injection Volume: 1 (uL) Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N Extraction: (SepF/Cont) SEPF 

CONCENTRATION 
CAS NO. COMPOUND (ug/L) Q 

319-84-6--------alpha-BHC 0.010 u 
319-85-7--------beta-BHC 0.010 u 
319-86-8--------delta-BHC 0.010 u 
58-89-9---------gamma-BHC (Lindane) 0.010 u 
76-44-8---------Heptachlor 0.010 u 
309-00-2--------Aldrin 0.010 u 
1024-57-3-------Heptachlor epma.de 0.010 u 
959-98-8--------Endosulfan I 0.010 u 
60-57-1---------Dieldrin 0.020 u 
72-55-9---------4,4'-DDE 0.020 u 
72-20-8---------Endrin 0.020 u 
33213-65-9------Endosulfan II 0.020 u 
72-54-8---------4,4'-DDD 0.020 u 
1031-07-8-------Endosulfan sulfate 0.020 u 
50-29-3---------4,4'-DDT 0.020 u 
72-43-5---~-----Methoxychlor 0.10 u 
53494-70-5------Endrin ketone -~l;l,.~ 0.020 u 
7421-36-3-------Endrin aldehyde ... -=r.a.-~- 0.020 u 
5103-71-9------~alpha-Chlordane 0.010 u 
5103-74-2-------gamma-Chlordane 0.010 u 
8001-35-2-------Toxaphene 1.0 u 
12674-11-2------Aroclor-1016 0.20 u 
11104-28-2------Aroclor-1221 0.40 u 
1114-16-5-------Aroclor-1232 0.20 u 
53469-21-9------Aroclor-1242 0.20 u 
12672-29-6------Aroclor-1248 0.20 u 
11097-69-1------Arocl8r-1254 0.20 u 
11096-82-5------Aroclor-1260 0.20 u 

231 
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lLCD EPA SAMPLE NO. 
LOW CONC. WATER PESTICIDE ORGANICS ANALYSIS DATA SHEET 

EADSl 
Lab Name: MITKEM CORP. Contract: 68-D6-0063 

Lab Code: MITKEM Case No. : 25832 SAS No. : 

Lab Sample ID: 01807-03 

Sample Volume: 1000.00 (mL) 

concentrated Extract Volume: 2000(uL) 

SDG No. : EADQ8 

Date Received: 11/06/97 

Date Extracted: 11/10/97 

Date Analyzed: 11/20/97 

Injection Volume: 1 (uL) Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N Extraction: (SepF/Cont) SEPF 

CONCENTRATION 
CAS NO. COMPOUND (ug/L) Q 

319-84-6--------alpha-BHC 0.010 u 
319-85-7--------beta-BHC 0.010 u 
319-86-8--------delta-BHC 0.010 u 
58-89-9---------gamma-BHC (Lindane) 0.010 u 
76-44-8---------Heptachlor 0.010 u 
309-00-2--------Aldrin 0.010 u 
1024-57-3-------Heptachlor epoXlde 0.010 u 
959-98-8--------Endosulfan I 0.010 u 
60-57-1---------Dieldrin 0.020 u 
72-55-9---------4,4'-DDE 0.020 u 
72-20-8---------Endrin 0.020 u 
33213-65-9------Endosulfan II 0.020 u 
72-54-8---------4,4'-DDD 0.020 u 
1031-07-8-------Endosulfan sulfate 0.020 u 
50-29-3---------4,4'-DDT 0.020 u 
72-43-5---------Methoxychlor 0.10 u 
53494-70-5------Endrin ketone 0.020 u 
7421-36-3-------Endrin aldehyde 0.020 u 
5103-71-9-------alpha-Chlordane 0.010 u 
5103-74-2-------gamma-Chlordane 0.010 u 
8001-35-2-------Toxaphene 1.0 u 
12674-11-2------Aroclor-1016 0.20 u 
11104-28-2------Aroclor-1221 0.40 u 
1114-16-5-------Aroclor-1232 0.20 u 
53469-21-9------Aroclor-1242 0.20 u 
12672-29-6------Aroclor-1248 0.20 u 
11097-69-1------Aroclor-1254 0.20 u 
11096-82-5------Aroclor-1260 0.20 u 
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1LCD EPA SAMPLE NO. 
LOW CONC. WATER PESTICIDE ORGANICS ANALYSIS DATA SHEET 

EADS2 
Lab Name: MITKEM CORP. Contract: 68-D6-0063 

Lab COde: MITKEM Case No.: 25832 SAS No.: 

Lab Sample ID: 01807-01 

Sample volume: 1000.00 (mL) 

Concentrated Extract Volume: 2000 (uL) 

SDG No. : EADQ8 

Date Received: 11/06/97 

Date Extracted: 11/10/97 

Date Analyzed: 11/20/97 

Injection Volume: 1 (uL) Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N Extraction: (SepF/Cont) SEPF 

CONCENTRATION 
CAS NO. COMPOUND (ug/L) Q 

319-84-6--------alpha-BHC 0.010 u 
319-85-7--------beta-BHC 0.010 u 
319-86-8--------delta-BHC 0.010 u 
58-89-9---------gamma-BHC (Lindane) 0.010 u 
76-44-8---------Heptachlor 0.010 u 
309-00-2--------Aldrin 0.010 u 
1024-57-3-------Heptachlor epoX1de 0.010 u 
959-98-8--------Endosulfan I 0.010 u 
60-57-1---------Dieldrin 0.020 u 
72-55-9---------4,4'-DDE 0.020 u 

. 72-20-8-- -------Endrin 0.020 u 
33213-65-9------Endosulfan II 0.020 u 
72-54-8---------4,4'-DDD 0.020 u 
1031-07-8-------Endosulfan sulfate 0.020 u 
50-29-3---------4,4'-DDT 0.020 u 
72-43-5---------Methoxychlor 0.10 u 
53494-70-5------Endrin ketone ~ 0.020 u 

' 7421-36-3-------Endrin aldehyde ' ' 
0.020 u. 

5103-71-9-------alpha-Chlordane 0.010 u 
5103-74-2-------gamma-Chlordane 0.010 u 
8001-35-2-------Toxaphene 1.0 u 
12674-11-2------Aroclor-1016 0.20 u 
11104-28-2------Aroclor-1221 0.40 u 
1114-16-5-------Aroclor-1232 0.20 u 
53469-21-9------Aroclor-1242 0.20 u 
12672-29-6------Aroclor-1248 0.20 u 
11097-69-1------Aroclor-1254 0.20 u 
11096-82-5------Aroclor-1260 0.20 u 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION V 

ESD Central Regional Laboratory 
Data Tracking Form for contract Samples 

Data Set No:--------- CERCLIS No: ;A) . 
---=-g..L-S--'3'---""'3'--"~'------:--- site Name Lee~ tion :~ 

Contractor or EPA Lab: #/~~ Data User: _ _.B~~tfV':.........:'----------
Case No: 

No. of Samples: 5 Date Sampled or Data Received: /;(- 'J~ 'J7 
Have Chain-of-Custody records been received? Yes ~ No/ ___ 
Have traffic reports or packing lists been received? Yes ~o-~~
If no, are traffic report o;( packing list numbers written on the chain
of-custody record? Yes v' No_~~ 
If no, which traffic report or packing list numbers are missing? 

Received by LSS 

Review started: 

Total time review completed: 

1- r}tzr 
DATA USER: 
Please fill in the blanks below and return this form to: 

Sylvia Griffen, Data mgmt. Coordinator, Region v, SSCRL 

Data received by: 

Data review received by: 

Inorganic Data Complete 
Organic Data Complete 
Dioxin Data Complete 
SAS Data Complete 

] suitable 
] Suitable 
] Suitable 
] Suitable 

Date: 

Date: 

for Intended Purpose 
fo~ Intended Purpose 
for Intended Purpose 
for In·tended Purpose 

] 
] 
] 
] 

.t if OK 

.t if OK 

.t if OK 

.t if OK 

PROBLEMS: Please indicate reasons why data are not suitable for your 
uses. 

Received by Data Mgmt. Coordinator for Files. Data: 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

REGION 5 CENTRAL REGIONAL LABORATORY 

536 SOUTH CLARK STREET 

CHICAGO, ILLINOIS 60605 

Date: DEC 0 9 1997 

Subject: Review of Region 5 Data for American Chemical Services Code:J7 

Charles T. Elly, Director ~ ~~ From: 
Region 5 Central Regional Laboratory 

To: Bi, I 

Attached are the results for American Chemical Services Code:J7 
CRL request number 980088 
for analyses for Antimony, Arsenic, Cadmium, Lead, Mercury, Selenium and Thallium 
Results are reported for sample designations: 98ZB03S01, 98ZB03S02, 98ZB03S03 and 
98ZB03S04 

Results Status: 
( x) Acceptable for Use 
( ) Data Qualified, but Acceptable for use 
( ) Data Unacceptable for Use 

Comments on Data Quality by Reviewer 

High concentrations of lead and cadmium were found in these samples. All QC measures were met. 

Comments by Laboratory Director or Quality Control Coordinator 

·...;-.-



Review Record for American Chemical Services Code:J7 

Peer/ onitor Review and Date ~Reviewed ( ) Unreviewed 

Tea CtJ Reviewed ( ) Unreviewed 

QC Coordinator and Date 
(position vacant) 

( ) Reviewed ~ 

DEC 0 9 1997 

Date Transmitted DEC o 9 '1997 

Please sign and date this form below and return it with any comments to: 

Received by and Date 

Comments: 

Sylvia Griffin 
Data Management Coordinator 
Region 5 Central Regional Laboratory 
ML- lOC 



Method Number: GF AA Metals 
Date Generated: November 25. 1997 
Author: Bai Yuen 

Site Name: American Chemical Service 
Charge Number(s): ESE51158 
TDF Number: 5104-144 
WAD Number: 05-97-1-04 

GFAA NARRATIVE for Data Set 980088 

Four water samples, 98ZB03SOI, S02, S03 and S04 were collected from the American Chemical 
Service site. All samples were submitted for the analysis of total arsenic, cadmium, lead, 
selenium and thallium by GF AA. The samples were collected on 11104/97 and 11105/97 and 
were received properly preserved by the CRL on 11106/97. All samples were part of data set 
980088. 

All samples were digested following standard CRL GF AA digestion protocols. The samples 
were digested on 11121/97. All analyses were performed within the six month holding time. 

Analytical results were stored in .DAT files CDBY1125.DAT, PBBY1126.DAT, 
TLBY1125.DAT and SEBY1125.DAT and database file ASSE112497. 

Arsenic 

Data File ASSE112497 

Arsenic was analyzed without incident. 

All QC was within the specified control limits. 

Cadmium 

Data File CDBY1125.DAT 

Cadmium was analyzed without incident. 

All QC was within the specified control limits. 

Data File PBBY1126.DAT 

Lead was analyzed without incident. 

All QC was within the specified control limits. 

Narrative by: _ _._·~---G--+~t-~~-· ____ ESAT 
Date: __ ,.;:J.._-_~-_-_'1.;_7 __ 0 ______ _ 
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Thallium 

Data File TLBYll25.DAT 

Thallium was analyzed without incident. 

All QC was within the specified control limits. 

Selenium 

Data File SEBY1125.DA T 

Selenium was analyzed without incident. 

All QC was within the specified control limits. 

! 

Acceptable results for arsenic, cadmium, lead, selenium and thallium were obtained for the 
samples. 

.Q. .. 

Narrative by: -----"·P-_-_·_-~_· _L_ . ....,----+f~_-0'_-_-____ ESA T 
'J Date: __ ..!../ ;2.:__-_5_~ _<1...:.7 _ ___;_ ____ _ 

Page 2 of2 



DATA SET: 980088 SITE NAME: AMER.CHEMICAL SERVICE 
METHOD: ~3~1~1~4 ____ _ 
DATE: 11-16-97 
AUTOR:L.LEONOVA 

TDF NUMBER: 5104-144 
CHARGE NUMBER:ESE51-158 

ANTIMONY ANALYSES: 

No difficulties were encountered in the analyses of 4 water samples 
from data set 980088 (98ZB03S01-S04) for Sb by FIAS. 

The samples were received by the CRL on 11/04-05/97. 
for data set 980088 were assigned to ESAT on 11/07/97. 
were digested on 11/13/97 and analyzed on 11/14/97. 
stored on .DAT file SBLL1114.DAT. 

The analyses 
All samples 

The data are 

The calibration curve correlation coefficient, QC check samples and 
method blanks were within the method control limits. All sample 
results are acceptable. 

Reviewed by: _____ 7_._~--~-__________ .Larisa Leonova, 
Lockheed/ESAT Date: 11- II- f2 



DATA SET: 980088 
METHOD: ~3~1A1~4 ____ _ 
DATE: 11-16-97 
AUTOR:L.LEONOVA 

MERCURY ANALYSES: 

SITE NAME: AMER.CHEMICAL SERVICE 

TDF NUMBER: 5104-144 
CHARGE NUMBER:ESE51-158 

No difficulties were encountered in the analyses of 4 water samples 
from data set 980088 (98ZB03S01-S04) for Mercury by FIAS. 

The samples were received by the CRL on 11/04-05/97. Mercury 
analyses for data set 980088 were assigned to ESAT on 11/07/97. 
All samples were digested on 11/13/97 and analyzed on 11/14/97, 
within the 28 day holding time limit for mercury analyses. The 
data are stored on .DAT file HGLL1114.DAT. At the end of the run 
some raw data was not printed because printer was out of paper. 
The printout from C:\AA USER\AA FILES\DATA\HGLL1114.DAT is included 
with the raw data. - -

The calibration curve correlation coefficient, QC check samples and 
method blanks were within the method control limits. All sample 
results are acceptable. 

Reviewed by: _____ ;;-.7 ___ ~ __ .19_ • ......e_~--:--------Larisa Leonova, 
Lockheed/ESAT Date: 11- 16- '17 

file://C:/AA_USER/AA_FILES/DATA/HGLL1114.DAT


SAMPLE RESULTS (ug!L) FOR OAT A SET 980088(W A TER) 

Sample# As Sb Cd Pb Se Tl 
98ZB03 

SOl 4.3 IU 31 242 lU 2U 

S02 0.8U lU 2.4 62 IU 2U 

S03 0.8U IU 6.7 70 IU 2U 

S04 0.8U IU 1.3 17 1U 2U 

Date of 11-25-97 11-14-97 11-25-97 11-25-97 11-25-97 11-25-97 
Analysis 

Analyst >1 L~ p. ·- ;7.~~ 
. p 

P. Lit'~" p_L;f~. p.l~ p_l.~., 

Date I ~J 7 .J- . ..:2- 7 /.2 -.! -1! p-.).~LJ7 v. 
~rJ.-:).-Cf7 

'J. 
;.;l-.~-'1 7 

_v 
t.::J-c~- '17 



MERCURY RESULTS (UGIL) FOR DATA SET 980088 

Sample# Analysis Date Concentration Analyst Date 

98ZB03S01 11-14-97 0.2 u cJ'_ ;;L - !l-16-f7 

98ZB03S02 11-14-97 0.2U d·~ /f-16-'17 

98ZB03S03 11-14-97 0.2 u d'.d:- !1- /6.-- 97 

98ZB03S04 11-14-97 0.2U _':;7- cZ..----- II- It- 97 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

REGION 5 CENTRAL REGIONAL LABORATORY 

536 SOUTH CLARK STREET 

CHICAGO, ILLINOIS 60605 

DEL v 9 t997 
Date: 

Subject: Review of Region 5 Data for American Che~ic~ervices Code:J7 

From: Charles T. Elly, Director ~ ~~ . 
Region 5 Central Regional Laboratory 

To: 

Attached are the results for American Chemical Services Code:J7 
CRL request number 980088 
for analyses for ICP 

' . 

Results are reported for sample designations: 98ZB03S01, 98ZB03S02, 98ZB03S03 and 
98ZB03S04 

Results Status: 
( x) Acceptable for Use 
( ) Data Qualified, but Acceptable for use 
( ) Data Unacceptable for Use 

Comments on Data Quality by Reviewer 

Beryllium baseline was drifting negative, with a blank reading at the end of the run of -1.5 Jlg/L. 
Because of the increased uncertainty, the detection limit was raised to 2 Jlg BelL. No beryllium was 
detected in these samples. High zinc results on sample 98ZB03SOI were confirmed on a different 
analytical line. 

Comments by Laboratory Director or Quality Control Coordinator 



Review Record for American Chemical Services Code:J7 

sk Monitor Review and Date (}tReviewed ( ) Unreviewed 

( /1 Reviewed ( ) Unreviewed 

QC Coordinator and Date Unreviewed 
(position vacant) 

DEC 0 9 1997 

Date Transmitted Df. C u 9 ·1997 

Please sign and date this form below and return it with any comments to: 

Received by and Date 

Comments: 

Sylvia Griffin 
Data Management Coordinator 
Region 5 Central Regional Laboratory 
ML- IOC 



DATA SET NUMBER 

LOCKHEED MARTIN ESAT CONTRACT 
DATA SET CUSTODY TRANSFER FORM 

PWO NUMBER E S£ ,<::;; { 15"2 

SITE NAME: ArV\E~ItArJ ci+GMl~il-L St:RVICE~TDF N.1JMBER .::TIO'.f-l'l'+ 
-,nn 

PARAMETER: '-'I MATRIX: /));}- r£ R.. -----------------
SF DU/ACT NO: TFA 30 I y /C 

SAMPLE NUMBERS: q ~ i!: eo 3 So I ) 3Q d) .so 3) .So Lf 

NUMBER OF SAMPLES : - '-f ------L------------------
ESAT APPROVALS: 

(~-;;fij . 
Date MlalYSt 

QAIQC Coordinator Date 

COMMENTS: RL /!lAS C1t) ft. L.'!+IL/l-f!.LE 

Date 

Date 

The above identified data set was transferred from ESAT custody 
to the custody of the U.S. EPA Region V Central Regional 
Laboratory in its entirety on the indicated date relinquished. 

1)~~ ~~~ 11-<?--'f! f);,,wi-A- ti,oJ~J 
RelinquishedbY Date Received ·by(_ 

EPA APPROVALS: 

~~~-- 9~9J.-
Date 

COYJ-:E:I\TS : 

[y) Reviewed 
[ ] Unreviewed 
['r] Accepted 
[ ] Rejected 
[ ] Returned: ---------:=--:---Date 

------------------------------------------------------------

[ ] Reviewed [ ] Unreviewed 
Date 

I I 
ESAT RPO Date =DA~TA~~C7070=R=D=I~NA~T70=R/RECDITRAN~~S~M~T=D 

A COPY OF THIS CUSTODY TRANSFER FORM WITH A RECEIVED BY EPA SIGNATURE IS TO BE 
FILED IN THE TDF FILE. THE ORIGINAL CUSTODY TRANSFER ACCOMPANIES THE DATA SET TO 
BE APPROVED BY THE EPA AND A COMPLETED COPY RETURNED TO ESAT. 



Method Number: 200.7 Site Name:American Chemical 
Services -------

Date Generated: November 24,1997 Work Unit Number: 05-97-1-04 
TDF Number: 5104-144 Author: _R.Dilg,Lockheed-ESAT ____ _ -------Charge Number: ESE-51-158 ____ _ 

ICP NARRATIVE 

This narrative covers the analysis of 4 water samples (980088) from 
the above named site sampled on November 4th and 5th for ICP metals 
analysis. 

Data Set Sample Nos. 

980088 97ZB03S01, S02, S03, S04 

Routin~ CRL microwave digestion procedures were used to prepare the 
samples for ICP analysis. The sample digests were analyzed using the 
1160 ICP unit along with analysis run method SEDS_AL; the ICP analysis 
run results were stored to RUN 869. The sample digests were also 
analyzed forK using the new JY ICP unit. 

RUN 869 

The following lists the out-of-control QC audit check results for that 
portion of analysis run 869 that applies ONLY to data case 980088: 

(Note: Since the K channel was not usable, the K values indicated in 
the raw run data and in the QC reports are not included in the listir 
below.) 

Blanks: Instr blank 2: Li6707 20.80 JLg/L 

Instr blank 3: Be2348 - 1.59 II 

Digestion blank: Li6707 14.21 II 

Original raw data printouts were submitted with case SF980084. 

All As, Cd, and Pb sample results were too low to be reliably reported 
using ICP values. Refer to GFAA and I or FIAS analyses for reported 
As, Cd, and Pb sample results. 

Li results were not of concern for this sample set. 

Since the baseline for Be appeared to be drifting downward, a 
reporting detection limit of 2 JLg/L was used to report Be sample 
results. 

Page 1 



K results 

Copies of the raw real time data printouts, a samplename run log file, 
and a run I QA/QC summary page were included to document the ICP 
analysis of K. The originals were submitted ~ith case 980084. 

All K sample results are usable. 

Page 2 



EPA CRL - REGION V 
FINAL RESULTS REPORT , 

REPORT PRODUCED ON: 20 NOVEMBER 97 
-------------------------------------------------------------------------------
SAMPLE OGANIZATION:BLACK & VEATCH SAMPLE BATCH ID: 980088 
SAMPLE REQUESTOR: STEVE MRKVICKA ACCOUNT NO: TFA301 
LABORATORY: ESAT SAMPLE FACILITY: AMERICAN CHEMICAL SERVICES 

SAMPLE: 98ZB03S01 

COLLECTED: 

COMPOUND' 

Aluminum · 
Barium 
Beryllium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Magnesium 
Manganese 
Nickel 
Potassium 
Silver 
Sodium 
Vanadium 
Zinc 

ANALYZED BY: 

FIELD: 98ZB03S01 

RECEIVED: 6 NOVEMBER 97 ANALYZED: 20 NOVEMBER 97 

AMOUNT 

169 
144 
2 u 
82900 
10 u 
6 u 
7.8 
2750 
37800 
60.1 
20 u 
2140 
6 u 
46100 
5 u 
30600 

(Units) 

(ug/L) 
(ug/L) 
(ug/L) 
(ug/L) 
(ug/L) 
(ug/L) 
(ug/L) 
(ug/L) 
(ug/L) 
(ug/L) 
(ug/L) 
(ug/L) 
(ug/L) 
(ug/L) 
(ug/L) 
(ug/L) 



EPA CRL - REGION V 
FINAL RESULTS REPORT 

REPORT PRODUCED ON: 20 NOVEMBER 97 
-------------------------------------------------------------------------------
SAMPLE OGANIZATION:BLACK & VEATCH SAMPLE BATCH ID: 980088 
SAMPLE REQUESTOR: STEVE MRKVICKA ACCOUNT NO: TFA301 
LABORATORY: ESAT SAMPLE FACILITY: AMERICAN CHEMICAL SERVICES 

SAMPLE: 98ZB03S02 

COLLECTED: 

COMPOUND 

Aluminum · 
Barium 
Beryllium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Magnesium 
Manganese 
Nickel 
Potassium 
Silver 
Sodium 
Vanadium 
Zinc 

ANALYZED BY: 

FIELD: 98ZB03S02 

RECEIVED: 6 NOVEMBER 97 ANALYZED: 20 NOVEMBER 97 

AMOUNT 

80 u 
62.3 
2 u 
77100 
10 u 
6 u 
19.8 
1850 
52700 
16.7 
20 u 
5480 
6 u 
49500 
5 u 
2130 

(Units) 

(ug/L) 
(ug/L) 
(ug/L) 
(ug/L) 
(ug/L) 
(ug/L) 
(ug/L) 
(ug/L) 
(ug/L) 
(ug/L) 
(ug/L) 
(ug/L) 
(ug/L) 
(ug/L) 
(ug/L) 
(ug/L) 



EPA CRL - REGION V 
FINAL RESULTS REPORT 

REPORT PRODUCED ON: 20 NOVEMBER 97 

SAMPLE OGANIZATION:BLACK & VEATCH SAMPLE BATCH ID: 980088 
SAMPLE REQUESTOR: STEVE MRKVICKA ACCOUNT NO: TFA301 
LABORATORY: ESAT SAMPLE FACILITY: AMERICAN CHEMICAL SERVICES 

SAMPLE: 98ZB03S03 

COLLECTED: 

COMPOUND 

Aluminum · 
Barium 
Beryllium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Magnesium 
Manganese 
Nickel 
Potassium 
Silver 
Sodium 
Vanadium 
Zinc 

ANALYZED BY: 

FIELD: 98ZB03S03 

RECEIVED: 6 NOVEMBER 97 ANALYZED: 20 NOVEMBER 97 

AMOUNT 

80 u 
68.4 
2 u 
60800 
29.6 
6 u 
6 u 
3580 
39700 
43.9 
33.3 
6700 
6 u 
68500 
5 u 
9820 

(Units) 

(ug/L) 
(ug/L) 
(ug/L) 
(ug/L) 
(ug/L) 
(ug/L) 
(ug/L) 
(ug/L) 
(ug/L) 
(ug/L) 
(ug/L) 
(ug/L) 
(ug/L) 
(ug/L) 
(ug/L) 
(ug/L) 



EPA CRL - REGION V 
FINAL RESULTS REPORT 

REPORT PRODUCED ON: 20 NOVEMBER 97 

SAMPLE OGANIZATION:BLACK & VEATCH SAMPLE BATCH ID: 980088 
SAMPLE REQUESTOR: STEVE MRKVICKA ACCOUNT NO: TFA301 
LABORATORY: ESAT SAMPLE FACILITY: AMERICAN CHEMICAL SERVICES 

SAMPLE: 98ZB03S04 

COLLECTED: 

COMPOUND 

Aluminum . 
Barium 
Beryllium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Magnesium 
Manganese 
Nickel 
Potassium 
Silver 
Sodium 
Vanadium 
Zinc 

ANALYZED BY: 

FIELD: 98ZB03S04 

RECEIVED: 6 NOVEMBER 97 ANALYZED: 20 NOVEMBER 97 

AMOUNT 

80 u 
76.8 
2 u 
64200 
10 u 
6 u 
6 u 
939 
40700 
13.6 
20 u 
5840 
6 u 
64200 
5 u 
1580 

(Units) 

(ug/L) 
(ug/L) 
(ug/L) 
(ug/L) 
(ug/L) 
(ug/L) 
(ug/L) 
(ug/L) 
(ug/L) 
(ug/L) 
(ug/L) 
(ug/L) 
(ug/L) 
(ug/L) 
(ug/L) 
(ug/L) 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

REGION 5 CENTRAL REGIONAL LABORATORY 

536 SOUTH CLARK STREET 

CHICAGO, ILLINOIS 60605 

Date: DEC 15 1997 

Subject: Review of Region 5 Data for AMERICAN CHEMICAL SERVICES 

From: Charles T. Elly, Director ~ f.../ k~ 
Region 5 Central Regional Laboratory / \,./ r 

13 c ,; 
To: 'I V 

Attached are the results for AMERICAN CHEMICAL SERVICES 
CRL request number 980088 
for analyses for Cyanide 
Results are reported for sample designations: 98ZB03S01, 98ZB03S02, 98ZB03S03, and 98ZB03S04. 

Results Status: 

(X) Acceptable for Use: Cyanide 
( ) Data Qualified, but Acceptable for use: 
( ) Data Unacceptable for Use: 

( ) Sewer Disposal Criteria Met; 

Comments on Data Quality by Reviewer: 

All the water samples stbmitted for Cyanide analysis were assayed and the results are attached. 
Required quality control criteria for the laboratory, method, and system performance audits were 
evaluated and determined to be within the limits. 

Comments on Sample Results: 

All the cyanide results are acceptable for use. 



Central Regional Laboratory review record for AMERICAN CHEMICAL SERVICES Page 2 of2 

Comments by Laboratory Director or Quality Control Coordinator: 

(y) Reviewed ( ) Unreviewed 

.. 

DEC 15 \997 
tor and Date Received 

Date Transmitted DEC 15 1997 

Please sign and date this form below and return it with any cornrnents to: 

Received by and Date 

Cornrnents: 

Sylvia Griffin 
Data Management Coordinator 
Region 5 Central Regional Laboratory 
SL- lOC . 



CYANIDE RESULTS (UGtL) FOR OAT A SET 980088 

Sample# Analysis Date Concentration Analyst Date 

98ZB03S01 11-17-97 8U C}, kJcHv~ lt-lt-C?7 
98ZB03S02 11-17-97 8U _Y) () . iJ1!<.·1/v~ !f-lo _q 7 
98ZB03S03 11-17-97 8U ~ ~.hrtr-~1 f(-lt-q7 
98ZB03S04 11-17-97 8U u.k~,e., If -I.!- q--1 

u u 



Letter of Transmittal 
Black & Veatch Special Projects Corp. 

I 0 I North Wacker Drive, Suite II 00, Chicago, Illinois, 60606, Phone (312) 346-3775, Fax (312) 346-4781 

To: Ms. Sheri Bianchin Date: 17-Mar-98 
United States Environmental Protection Agency From: Steve Mrkvicka 
77 West Jackson Boulevard {SRW-612 Project: American Chemical Services 
Chicago, Illinois 60604 Project No.: 46517 

File: C.3 

We are sending you: II XXX II Attached II II Under separate cover via 

lc=JI Preliminary Report lc=JI Specifications 

lc=JI Final Report lc=JI Change Order 

llxxxll Other: Data evaluation re12ort for the lc=JI Addendum 
12roduction well SJ2lit sam[Jling_ 
results 

These items are transmitted: 

lc=JI As requested II XXX II For your infmmation 

II II For your approval lc=JI For review and comment 

Remarks: Enclosed is the data evaluation report for the production well abandonment split sampling results. 

Please call me at 312/683-7849 if you have any questions. 

American Chemical Services 
Work Assignment 029-ROBE-0517 

Copy To: 

Signed: :!ltlli-- 17-Mar-98 

t. lproJectslacsllettersltran-let. wk4 

file://t:/projects/acs/letters/tran-let.wk4
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FIELD GC DATA 

LOWER AQUIFER ll~VESTIGATIOl\T REPORT 

AMERICAN CHEMICAL SERVICE, INC. 
NPLSITE 

GRIFFITH, INDIANA 

PREPARED FOR: 

ACS RD/RA EXECUTIVE COMMTI-,TEE 
••• 

PREPARED BY: 

MONTGOMERY Vo./ATSON 
ADDISON, ILLINOIS 

MAY 1996 

<OJ) MONTGOMERY WATSON 
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Griffith, Indiana 
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This table presents the results of field GC analysis of soil samples collected during the Lower -Aquifer Investigation activities at the ACS Site in Griffith, 
Indiana during January and February 1996. 

All results are considered to be estimated concentration. All samples were analyzed at a I :1 dilution. The reporting limit for non-detected compounds is 
equal to the method reporting limit (5 ppb for all compounds except 10 ppb for acetone and MEK). 

chux/j:/4077/techmemo/l.A/DA TA-LA.XLS 
3{28/96 

page 2 of2 



.--: 
i : 
I ' l··-= 

·.~ 

. ~-~ 

ACS-f\t:LDGC (GCU;Z) 

1Dti-.oo--r-s 

.·.. ·.:-. :" . ::.· 



Notebook No. t-

Continued From Page __ 

I I I I I I I I I I I I I I I I I I 
I I \t rJ ~ ~ -{ s "f -~ 5. 1::N L.-. I I I I I I I I 
. I I I \~o C~R,~<trr..orL',-IsJ-"i-J-r I I I I I I I I I I I 

I I I I tV_ t~-L _nd r0 M A I 0 h_ \ J l I I I I I I I I I I I I I·· 
I I I I I I I I I I I I I i I I I I I I I I I I I 
I I I I btR)IDt~4~&~1b I I I I I I I I I I I I I I I I I I 
I I I 1-rt1k-\ ltJo. :=I ~ 1- ~J- ,~ L I I I I I I I I I ! I I I I 
I I I I I I I I I I I I I I I I I I I I I I 
I I I IN.~~: lr~. sk:r lJ o s ~~rJ<;~ -1m tvok_K lvJ tm I rt~ !,{ .IRA-c-Q_.d I I I I I I 
I I I I I bR- o.l r.l {o k.f I fl D It~ F!s- I I I I I I r I I I I 
I I I I I I I I I I I I I I I I I I I I I I I I I I I 
I I2"Y. b k.uL-ol - llit i t.lczdTilbL~nl t9~t1ubl/'''1 t1n(rt~D.,e I I I I I I I I I 
I I I I I I I I I I I I I I I I I I I ! I I I I 
I I I i;kttzhok At.-rl __el L-4-D ( Mbv~ AL1 ~ 6J.s-r's '-cJ d>tf-zt: ~bv,k:..rJ I I 
I I I I I IiI I I Mst<~ctl!hbzA-bok~1 I I I I 

I I I ~A-t:r~«r--:::. zi32141 I a&:>o-::=-tobo 0G~ I I I I I I I I 
I I I I I I I I I I I I I I I I I I I 

E.. J lA .Gc.. t ~1-ffi.A- P - tblnlclo1~ ys~_h I I I I I I I I I 
I I I I I I I I I I I I I . I I 
I ~ t?z_l \-P P ~ r<t I I I I . I I I I I I I I I .I I 
I I I I I I I I I I I I l I I I 1·- I I 

I I I I I I fk-s . rlv11- ) I I I I I 
I I It ME (J,f-.lh I c~1-~Tf~ok- /tmrvt I I I I I I I I I . 

I I c. o :> 1 I I I Jl-4-ro -z-~ I I I I I I I I I -1 I . 
I I I -tP. l~ I I I . F-( f~ I I I I I .• i I I I .. 1 I 
I I I ~ -~ ~ I I I b.'r ~'?; I I I I I , ! -I I I I I I : 

I I I I ~ .3p I I I ~i =>Ri I I I I I I I I I I I 
I I 5 ·1 ~ I I I I f3 ~ )~I I I I I I I I I I I I 

I I I I I {; :~ l I I I r[6~1 I I I I I I I I I I 
I I I <( •0 D I I pi Pl'l_.. I I I I I I I I I I I .. I 
I I ~ -l J I k 1 ?rr I I I I I I I I I I I I I 

I I I I < 3) I I I I It; I prJ I I I I I I I I I I I 
I I I I ~ · ~ u I I I .· I ~ t .t r:fi I I I I I I I I I I ! I 
I I . I .· :~ · ~~ I I I I~ ~e~ I - I I I I I I I I I 

_ I I I I . ,b. c c I I I ~+Ac ~ I I I I l I I I I . I I . 
I I I I I P·~o I I I I 1HlfF? I I ·1 I I I I I 

!3.L1' f£:{l5P 
I Continued on Page 

1 3 . S V "P I 0 tJ Read and Understood By 

/l~A ~ ~ ,/,s(4~ 
f Sianed ~= Date Signed Date 



Continued From Page __ 

I I I I I I I I I I I I 
I ~ 0 ~f-> ~sko ~A-QO I \/'- 11 7 rl/ 71:- c s P -s ~ ~ (~ --o ~ ' I I I I 
I 1 I I I I I I 
I IG ~ C~Jt-n-n: bt<Ut-th-tl- I I l I I I I I I 1 

I I r ~~~t g01oW usl£-d ;tDR bl/V -An: 5i~ ~£"'L"'~_:rMJ:£J.:~tCI£sl ~frM...., ""f 
I I I L drr'}-£.? w n-1 5~~L£ vJ.- r )u£.1. -1 ~ ~ l-\.V R1d i hztdo I I I I 

I t 1z:rk-uv,e $ ;].;- r~A tr-1-. I I I I' I ! I I I I 
I I I I I I I I I I I I I I I I I I I 

I I !>I I JfN.k1'11-1 -~·rs I I I I i I I I I I 

I I I 1-Jo~~J_~ dAI~t75fo~' I I! iIi I I I 
I I I I I I I I I I I I I I I I i J I I l I i 

, I I I -te:L£rft~o~d: I( t;ol) $t4- 5cl11e- I I ! I i I I ! J I I 
I I I f)J-t-: ( 3£~) bq~~'7~7 P- I I I I I 1 l ! ! I I I 
I I I I I I I I I I I I 1 ! I ! I I I 

I I I 0.4-M V-l-d~ ,s n ?~ ... I I I I I I I I i I I I I I 
Q 1 ,,4 v~11H 1 (_f 71 L~.zAk 1211 Eke~rA~~t ~"Lt MA-x .ko L EtxJ ! I I 

I I I I I I I I I I I I I ! i I I I I I 
I~./ PFt;>~~(r£-t~s I I I I I I l i I I I I ! 

I · l I i I I I I I i I ! I i 

I I R~sn.K Ct>ru>o~b~l' toiS?,~NflKC.u~c~ f 6ius:ffi~rc:lfA t6~z.3~&~fl-tfSt~l·%s~~ 
1 I I i ~) IG'\tF-.i~~ ~k t - lr1~Ltt .M ~ 1:<tRD G.drof I I I I ._ ! -I ! 1 I l I 

I I I oci-TA 1tJ ~.lY lA-d·· I A~~ 611Prs t:rN _ I I I j.--2 L l I l I I 
' 

I 
I 
I 
, 

I I 
1--

I l I I I I I l·(f21et) 14sh-43ko I I I I I ! I i 1 I I i 
I I I c 1 t>J l d \) G t{ <_; r ~J,Ptt S"S .L> )ttl{ - t--~kod eA-6,::- 1-d-t,'f / $r« rPt:-tt:JZ I I I I ! 

:~ 

I 
. 

f 
. • -

. I 

Read and Understood By 

.~(/(-
Date Signed Date 



Notebook No._L-_ 

Continued From Page_----'---

i I I I I I I . I l I I I 

! loJf+l N~ "<:, I I I I I : t-N 
-

( lb 
D "·" L~ ~NkL I I I : -1±.- ~ L( ~ () SP lt_A'!'L '<i.f I I -

I 
/ 

:: I I 11 J: I I I I I I I I ! I ( {T-y ~P< v'l- Rf r-l'F 
I I lfbtl-r Ao DA.{ ss F 21 I I I I I I I I I I I I 

: I I 1L ~~ <i.lt.. ~I\ Nf ;;. rhA c 0 I I I I I I I I I I I I 
i I I tJC{ Hrt 'U f- h5f ~&f-{r d { r-·t r1- -::-1 - ~ 5 6 ,~ 5 /2 v I I I I I I I I I 1'1 

I I I A 
If 

e,~ 1((_£ -r:-. PLJ ::- LA-Jv sb;v~ zol2- I I I I I I I I I io 
I I I I I I I I I I I I 

It!-R r ·tJ 0< r>Pv irt!~ j) o,J ddn-0,vkL 11 I I I I I I I 
I I <m '\.P -~ ~A-n:_ ::: h -Mz: I I I I I I I I I I I I I 
I I I I Potr (\{) )tutl<;sl::: tL-1 I I I I I I I I I I I I I I 
I ~ 6&{ ~~ ~~ -1." ~ ~A-111 I I I I I I I I I I I I I 

I I D~ ~ IL-=1 0 ·5A W J-MI,d :::-1 -k ~ 0 1-f7 *5 DM v I I I I I I I I 
I A{. D { '>DI h'W: tNf't ~ ~kv~ -z-bL- I I I I I I I I 
I I I I I I I I I I . I I I I . I I I I I 
I"~~ 1L~{U 11r ,J I I I I I I I I I I I 

I I I I I I I I I I 
I I c ~ - Jf']~ .L \ - ( b'£ L-eA ~\ I I I I I I I . I 

- I .. ff~ A.k. F q~ 1.,. I I I I I I . I . 
I I I hA J 'l-d 1-J - ~ {., J ?1 I I I I ~-- I I 
I , Pta-~A- ~iJlcr -==-llDPM v I I I I I I I I 

I ' P Il-k nlnJI (fr vTOf~ \. ) I I I I I I I 
I I I i I I I I I I I I I I I 

I· I t /-}{1 tJN 12-L 1_ - ICPitt) 'h I I I I I I I I I t I I 
1 Ptil-K I::: q9/c I I I I I I I l I 

I I .. ·, gpJ?_JIN4_ ~ Go 17~ I I I I I l I I .· I .·· 

... --IAe{ik ~<i.$:c..r=-l2s!M' VI I I I I I I I I I 
I , o,J,.,. ~cr--JI ?A-l~k::ll I l I l I I I I I 

II !Cot f-'-QclN'1 ~-rr ( ,uls I I I I I I I I I I I I I I I 
I b-fl ~rJ ~'i.l t- \ (o l'iLtD' ~ -4 -~c~ E4.D Cft I I l I I I I I 
I ~~ ,N ~'t.-t >--7.. ( ~\~ )) ~ A <:. ~ r dD. c,P lr-- I I I I I I I I I ~ 

PI PJ.s-Jf\vJrJ - £1... (J D '. I I I I 11 ~ ~~~~<,[ <; I l I I I I I I 
I I I ~-~4_ kLE.. ~$·.I lci~NiL-tl tJV.I, K" ~ lc\ et.tc _L J c flt-rzl c I I I -'1'--'' I-I; 

I I I I dJ-A-L rv .t h--l : --1 
·. 

I -- Z~AT \- l I I ~ t-Ift ( ) I I 
I l I I I I I I I I I I I I I I I --

I I I I I I I I I Continued on Page 

Read and Understood By 

&1 !h (JJ\_' ... 
? 7 

· · · · Sioned-. . ... Date Signed Date · 



Continued From Page __ 

I I I 1ILf -1c vl/o~;;: I I I· I I I I I 
I 5 ' 0 d I D '; 0 }~ I I I I I I I I I 
1 :5 . tal I I c to J:-r-:1 I I I I I I I I I I I 

I I I I I 5 . ~~ ol I I I e I! o iF 4 I I I I I I I I I I I 
I I I I I I I I I I I I I I I I I I 

I I I I I I I I I I I I 
, I . I, ~~~~'f!C~t-t--~((k Y~M ·lf;};rk2tM p~--~~11~ A-r~sl2-~rk_r{)l I I I I 

I . I --- _ 0 I I I / I I I I l I I I I 

I I I I I -:;, ~ i>c. I I 11-11. ol i I vo 1 o I -:t-1? ·¢_ i I I J I I I 
I I l I l1o I -=H. o I I lo a I I +b I ! I I ! I I I 

I I 1-o I I oL ~ I I ~o o I ~ 3lsl ! l ! ! I I I 
lllltts llol.ollllo.lo I 131sllll!ll1 

I I I I I I I I I I I 1 I I I I I 
I ' LA-k-J? 1 ~~ t~' A- I I I I I I I I I I I l I ! I I 

I I I I I I I I I I I · I· ! l I ! I 
, o~L-C~ lnf(_ ( i-'l.rlo ~~trtbt-~ I I I I I I I I i l I I 1 I 

I I I I I I I I I l I I I I l l I I ! i l i 

I I I I I I I I I I·· I I i ·· I I ! .. I I i I i I ... 
I I. I I I I I I . I I · I I ! ! I I ! .. I .... I I 

I. . 
r I I 1 l I I I ~ I i I· I I I I I I I 

Po 5r c.;-£(1._ wi-t TI<. PM T"(;.e-:ntJ.tJ S'iL'ic.-T[D 
Read and Understood By 

\tt~ /4~ 
' ·· Date ...... Signed Date 



Notebook No. __ .t-__ _ 

)JECT Continued from Page 

ill 
1 

1: 

:I 
' 
' l 
I 
! 
I 

! I 

~i 
; i 
't 

'II '' . ' 

I_ 

l I 
I 

Certificate of Composition 

DESCRIPTION: MONTGOMERY WATSON Q#ll9609 

ANALYTE ( 1) 

ACETONE 

2-BUTANONE 

4-METHYL-2-PENTANONE 

LOT NO.: 

(1) Listed in alphabetical order. 

LA 55370 

PERCENT 

PURITY (2) 

99.0 

99.0 

99.0 

WEIGHT 

CONCENTRATION (3) 

10004 

10008 

5004 

+/- 50 

+/- 50 

+/- 25 

(2) Determined by capillary GC-FIO, unless otherwise noted. 

(3) ~uantity o! arialyte weighed into solution. (ug/mL, +/- 0.5%). Weights 

o! analytes less than 98\ pure are corrected !or impurities. Certi

fied weights are not applicable to ampuls stored after opening, even 

i! resealed. 

arl< V. Robillard, Ph.D. 
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Custom Standards Department Manager 
elco warrants that its products conform to the information contained in this publication. 

Purchaser must determine the suitability of the product for its particular use. Please see the latest 
catalog or order invoice and packing slip for additional terms and conditions of sale. 

~5~~:.::~ ' 
1sa23-m48 USA•Phone (814] 35 ___ ' 

Signed ;.;,~ /l /! .. ,01/ Date 1 /, 0 
/:. / Signed Date 
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Certificate of Composition -

DESCRIPTION: MONTGOMERY WATSON Q~119606 

LOT NO.: 

ANALYT!': ( 1) 

CARBON T!':TRACHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TRICHLOROETHYLEN;:: 

1,1-DICHLOROETHYLENE 

1,1,1-TRICHLOROETEANE 

1,1,2-TRICRLOROETEANE 

1,2-DICHLOROETHANE 

(1) Listed in alphabetical order. 

LA 55369 

PERCENT 

PURITY (2) 

99.0 

99.0 

99.0 

96.3 

96.5 (a) 

99.0 

99.0 

99.0 

WEIGHT 

CONCENTRATION (3) 

5004 +I- 25 

5002 +I- 25 

5006 +/· 25 

5004 +I- 25 

5006 +I- 25 

5004 +I- 25 

5004 +I- 25 

5004 +I- 25 

( 2) Determined by capillary cc-Fro·, unless otherwise noted. 

a) Capillary GC-Ball 

(3) Quantity of analyte weighed into solution (ug/mL, +/- 0.5\). Weights 

of analytes less than 96\ pure are corrected for impurities. Certi

fied weights are not applicable to ampuls stored after opening, even 

if resealed. 

ark V. Robillard, Ph.D. 
Custom Standards Department Manager 

elco warrants that its products conform to the information contained in this publication. 
Purchaser must determine the suitability of the product for its particular use. Please see the latest 
catalog or order invoice and packing slip for additional terms and conditions of sale. 

SUPELCO 
Supelco Pari< • Bellefonte. PA 

1682~8 USA •Phone (814) 359-3441. 

0~~~~{~~~£b~-----------------~--,g_n~e~a-------------------------------
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DESCRIPTION: HONTGOH~RY WATSON Q~l19807 

LOT NO.: LA 55368 

ANALYTE ( 1) 

PERCENT 

PURITY (2) 

WEIGHT 

CONCENTRATION (3) 

BENZENE 99.0 4998 

CHLOROBENZENE 99.0 5002 

CIS-1,2-DICBLOROETHYLENE 99.0 (a) 4998 

ETHYLBENZENE 99.0 5006 

M-XYLENE 99.0 2498 

0-XYLENE 98.9 5002 

P-XYLENE 99.0 2504 

TOLUENE 99.0 5006 

TRANS-1,2-DICBLOROETEYLENE 99.0 5002 

1,1-DICHLOROETBANE 99.0 4996 

(l) Listed in alphabetical order. 

(2) Determined by capillary GC-FID, unless otherwise noted. 

a) Capillary GC-Eall 

+I- 25 

+I- 25 

+I- 25 

+I- 25 

+/- 12 

+I- 25 

+I- 12 

+I- 25 

+I- 25 

+I- 25 

(3) Quantity of analyte weighed into solutio~ (ug/mL, +/- 0.5\). Weights 

of analytes less than 98\ pure are corrected for impurities. Certi

fied weights are not applicable to ampuls stored after opening, even 

if resealed. 

ark V. Robillard, Ph.D. 
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Custom Standards Department Manager 
elco warrants that its products conform to the information contained in this publication. 

Purchaser must determine the suitability ol the product lor its particular use. Please see the latest 
catalog or order invoice and packing slip lor additional terms and conditions ol sale. 

~· s !:~~=-=l=te~ ~: 
.;;::::::::,J16823-0048 USA • Phone {814] 359-3441 -] 
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Certificate of Ylna[ysis 

DESCRIPTION: alpha, alpha, alpha-Trifluorotoluene 

CATALOG NO.: 4-8389 HFG DATE: APR-95 

LOT NO.: LA-48820 EXPIRATION DATE: APR-96 

SOLVENT: METHANOL 

AHALYTE 

PERCENT WEIGHTI2) ANALYTICAL!3) 

PURITY (1) CONCENTRATION 

STD 

DEV 

A,A,A-TRIFLUOROTOLUENE 99.0 1999 1904 +/- 11 

§ SUPELCO,INC. • Supelca Par-k • Bellefonte, PA 1sa23-oo4a USA • Phone (814) 359-3441 

alpha, alpha, alpha-Trifluor~t~l~2ne 
1 x lmt 
2000ug/ml in methanot 

FOR LABORATORY USE ONLY. NOT FOF: L.tr.:UGt HOUSEHOLD 
. ~ 

DANGE~:-TOXIC-MAY E:E FATN.__ IF St:iLLOi.JED 

~~;G~~;~T~~~:~~~~-~:~;:·t~:l•i-~~-~~~~-', 
:·~:~~-tt=·:·.. . ;){'i'~i.:·::" 

wt no 4-8389 
Stordge--R.EFRIGERATE 
Lot n·J-L~48820 
iifg Ddte f:..PR-95 
£:~p ,j~ te APR-96 

OR OTHER USES, 

(1) Oeternined by capillary GC-FID, unless otherwise noted. 

VENDOR 

LOT NO 

AX 0593 

SUPELCO 

LOT NO 

LA24026 

(2) Quantity of analyte weighed into solution (ug/nl 1 +/- 0.5%). Weights of analytes less than 9a% 

pure are corrected for inpurlties. Certified weights are not applicable to anpuls stored after 

opening. 

(3) Oeternined by chromatographic analysis against an independantly prepared reference lot. Hean of 

triplicate injections. 

NOTE: 

Supelco warrants that its products conforn to the information contained in this and other Supelco 

publications. Purchaser ~ust doternine the suitability of tho product for its particular use. See 

the latest Supelco catalog or order invoice for additional terMs and conditions of sale . 

~9J/~e~ 
Kenneth J. Herwehe -<' /1~ /. (1 /. 

12025a OUALITYCONTROLSUPERVISO=-:__ ~~~~_(-/~. 
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C~rtificate of Ylna[ysis 

DESCRIPTION: 1,4-Dichlorobutane 

CATALOG NO.: 4-6066 

LOT NO.: LA-53670 

SOLVENI': METHANOL 

ANALYTE 

MFG DATE: OCT-95 

EXPIRATION DATE: JUL-97 

PERCENT WEIG!IT(2) ANALYTICAL()) 

PURITY (1) CONCENTRATION 

STD 

DEV 

VENDOR 

LOT NO 

SUPELCO 

LOT NO 

-,--, 
I 
I 
I 
I 

I -1. 
-~-

-1 -, 
I 
I 

_I. 

T 
T 
T 
I 
I 
I 
I 
i 
I 
I 

----------------------------------------------------------------------------------------------------------- ___ , ___ 

l 
1 
I 
l 
I 
I 
i 
r 

1,4-DICHLOROBUTANE 96.6 (a) 2000.0 2022.0 

(1) Determined by capillary GC-FID, unless otherwise noted. 

a) Packed GC-Hall 

+/- 25.0 051967 LA39007 

f 
r 
[ (2) Quantity of analyte weighed into solution (ug/ml, +/- 0.5~). Weights of analytes less than 98~ 

i 
r 
I 
r 
r 
r 
" 

pure are corrected for impurities. Certified weights are not applicable to ampule stored after 

opening. 

(3) Determined by chromatographic analysis against an independantly prepared reference lot. Mean of 

triplicate injections. 

~~ 
!- ~th J. Herwehe 
Quality Control Supervisor 

Supelco warrants that its products conform to the information contained in this publication. 
Purchaser must determine the suitability of the product for its particular use. Please see the latest 
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i -, ~. 
§ s!:~;:~c;! 

16823-0048 USA •Phone [814) 359-3441 ::atalog or order invoice and packing slip for, additional terms and conditions of sale. . , 
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d.l c: 
d.l .s 

0 0 0 Q c: 0 § 0 .... w .c 0 .c 
Q) ::2 Q) 6 
8 .S:! 8 Cl 0 
0 0 c: 

::2 ::2 0 
d.l C'l. u .S:! § c: 

i5 -B "' Cl ; 
d.l c: P? u -: "' -: < - b - ('I 

ug/L ug/L ug/L ug/L ug/L 
MW8 39' (VP3) 
MW8 49' (VP3) 

MW8 59' (VP3) 
MW8 69' (VP3) 
MW8 79' (VP3) 

MW8 99' (VP3) 
MW8 99' (VP3) Dup 

VPl 30' 
VP1 39' 10 
VP1 49' 
VP1 59' 

VP1 69' 
VPl 79' 
VPl 92' 
VP229' 37.7 
VP2 39' 
VP252' 

VP259' 
VP2 72' 
VP2 79' 
VP2 86' 

VP4 58' 
VP4 69' 

VP4 79' 
VP4 89' 

chux/j:/4077/techmemo/LA/DA TA-LA.XLS 

FIELD GC SUMMARY SHEET 

ACS NPLSITE 
Griffith, Indiana 

0 
0 c: 0 0 c: 

.c 0 "' "0 
Q) § .s '§ 
0 .c 0 

::2 0 .... Q) 0 c: 
.9 .... u 0 
.c 8 0 "' .c 

::2 b Q) u 0 
i5 ::2 u ~ 8 E5 d.l 

u c: c: .9 C'l. i5 d.l 0 ::.:: - -. N .D .c 

~ C'l. 
c: ~ .S:! 

"' -: d.l .... '() - - ~ u E-
ug/L ug/L ug/L ug/L ugLL ug/L ug/L 

5.1 

56.5 

63 

page I of I 

0 c: 

"' .s 0 

5 0 
0 .c 0 .... Q) c: 0 0 0 c: 0 "' ::2 8 N 0 c: u c: u .9 ] 

N 0 0 
E5 d.l c: 

~ 
0 

.c d.l d.l c: > 5 ~ 
0 .D c: ~ 

C"'! ;:l C5 >. 0.. d.l 

~ ] 
0 b ::2 £ + E--: ~ ·~ - E- u w E en 0 

ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L mg/L 

0 
0 

0 
0.01 

0 
0.06 

0.06 

0 
0.01 

0 
0 

0 
0 
0 

0.04 

0 

0 
0 

0 
0 

0 

0 
0 

0 
0 





PK RT 
# 

!TOTAL VOCs (PPM) 

Analyst ____ _ 
Check _____ _ 

STD1 
50 

STD2 
10 

Page 1 

ICB 
10.0 g. 

10 
ICV 

462 97% 
1,356 72% 

1 
EQUIPMENT BLANK 

5.00 mL 

95% 
87% 

MW839' 
5.00 mL 



!TOTAL VOCs (PPM 

3 
MW849' 

5.00 mL 

Analyst ____ _ 
Check ______ _ 

o.ol 

4 
MW839'DUP 
5.00 mL 

o.ol 

5 
GP102 

5.00 mL 

o.ol 

6 
MW859' 

5.00 mL 

Page2 

o.ol 

7 
MW869' 

5.00 mL 

441 
1731 

o.ol 

8 
MW879' 

5.00 mL 

o.ol 

10 
CCV 



247.01 89% 
895.0 84% 

!TOTAL VOCs (PPM 

Analyst ____ _ 
Check _____ _ Page3 



Lab name 
Client 

AnaJvsis date 
Method 

Description 
Column 

Carrier 
Data file 
Operator 

-25.000mV 
-·-··-!"-'''' .. 
···-··! 

-t~d----- L=-.:r = L ____ 
--t-

~---:-~ 
-t-
-- b 
- ~----
--- L ,__---....-
-~~-

----~~ 

--- :r---r 

ACS FIELD GC tt2 
ACS 
02/08/1996 08:00:1'7 
PUH.GE A.ND TRAP 
PID 
MXl'-1 0.53mm x 15 M 
Helium 
2DATA297 _ CHR ( ) 
MARK PAULI 

512.U00mV 
Somponent Retention Height Area 

~CK~~ME 9.7~5 3.~74 315:~~ 10.6 5 47. 30 ~~[ & cl_2-DCE 11.458 30.198 303.89 
!BENZENE 

13 37l 42.150 60~-~7 

~~;:F!f SURR I 
1~-p ~h: ~ ~ 

!l:jll 
i . 1 

·A4 fl:l~ 17. 4 
19.45 ~7. 4 5!1. !. 

~t~n ~t ~~ l~5 ~h~Hf~~~ 7 . 4 
7. 8 45 . 9 

I 

I 
--------······--·--------------------------------···---___j 

Component Retention Height Area 

(unknown) 9.075 3.014 16.76 
1-CETONE 9.725 3.074 19.55 
1 1-DCE 9.991 11.547 75.89 
tl 2-DCE 10.625 47.630 370.06 
~K & c1_2-DCE 11.458 30.198 303.89 
BENZENE 13.375 42.150 606.07 
ICE 15.116 28.716 416.55 M 
ALPHA-TFT(SURR) 15.616 17.328 277.65 M 
~IBK 17- 141 3.531 43.24 
IOWENE 17.841 54.120 607.80 
PCE 19.458 27.584 359.82 
:a-BENZENE 20.716 40.329 573.45 
ETHYL BENZENE 21.566 30.998 471.76 
~&P-XYLENE 22.016 34.302 573.54 
STYRENE 23.000 26.545 376.92 
J'f'YRE~E 0-fl'-{L-'iAJ£. 23.183 27.658 456.69 
(unknown) 26.333 3.810 34.32 
t"unknown) 27.533 1.934 17.07 d ~(~~ p 

18 5601.03 
~ 

file:///CETONE


Lab name 
Client 

Analysis date 
. Method 

Description 
Column 

Carrier 
Data file 
Operator 

-25.600mV 
·c··· 

_..i_ 

I 
·-1-· 
. ) .. 

··-1-
-+ 
-t-
·+ 

I 

_J.~~: 
_1--~ 

·--:~-----r--=-
··-~c-':"..:=:::-...::-

---4 ___ j. 
···-7-=--==·"'·'::-.:-:-:.::-
-.f _ _:i--=·- ~ 
·-i---
2 
-~-

ACS li'IB:[,D GC U2 
ACS 
02/08/1996 08:00:17 
PURGE AND TRAP 
DE LCD 
MXT-1 0_53mm x 15 M 
Helium 
ldata297_CHR () 
MARK PAULI 

l024.UOumV 
Component 

'l 1-D~A , r ?- ~~ 
~ f~1- .GA 
JEE 
i 

'1 1 2-TCA \--
IPCE 
·ct-BKNZKNK 
i 
j 

~U-DCBA (SURRl 
--!!. --'-'---------- --------------------------------------------···--j 

Component Retention .Height Area 

1_1-DCE 10.050 54.327 451.86 
t;1_2-DCE 10.683 99.413 723.21 M-
1 1-DCA 10.833 96.514 985.01 M 
~I 2-DCE 11.516 92.965 1128.53 
i-f-£~~CA 12_616 82.093 1022.86 M 

12_850 47.773 686.82 M 
:;Cf4 13.616 88_265 1622_41 
rcE 15.183 120.936 2063_89 
1 1 2-TCA 17.633 116.323 1449.64 
PCE- 19.516 112.200 1577.12 
:!!-BENZENE 20.800 53.451 781.64. 
1_4-DCBA ( SURR_) 23.200 51.694 1063.93 

12 13556_93 

Retention Hei~ht Area 

!H!i !!:ali 19~5:0~ H 
~7.7 !d !, fl 
12~:§~6 ~ ~~-46 15.1 3 " 3.8v 

17.633 116.323 1449.64 

~~JM 112.200 1577.12 
53.451 781.64 

23.200 51.694 1063.93 



T.n.h namf! 
r-Jient. 

Analysis dn.t.e 
Method 

Description 
Column 

Carrier 
Data file 
Operator 

-25. <WOmV 
······T·- ..... . 

..... I 

i' 
---.......--

.. -=="'"'' 
·:· ~:: ?:=== .. - .. 

i 

··-- t.-.· 
--· ;=:::::=..::::.:: ............. .. 

~=¥~" .. ........ --· ~~~;;~-b' 

Ar-S E<lELD GC tt2 
ACS 
02{08/1.996 08:41:17 
PURGE AND TRAP 
PID 
HXT-1 0.53mm x 15 H 
Helium 
?.DATA298.CHR () 
MARK PAULl 

512.000mV 

I 
I 

····-···---·-·····-----······-··--··----··-···----···-·---··· ----·----·····-··--·J 

Component Retention Height Area 

unknown) 9.075. 5.236 27.96 
\CETONE 9.716 4.594 28.41 
~ 1-DCE 9.983 2L172 141.22 
:.1 2-DCE 10.616 82.061 634.81 
~~Z~N~1_2-DCE 1L433 5L247 518.58 

13.333 7L811 1023.70 rcE 15.083 47.602 716.10 M 
ll.PHA-TFT( SURR) 15.575 29.551 478.03 M 
1IBK 17.116 6.878 85.59 
rOLUENE 17.833 87.415 987.95 
?CE 19.433 45.726 594.96 
:a-BENZENE 20.708 69.921 986.07 
ITHYL BENZENE 2L558 54. 191 834.84 
1&P-XYLENE 22.008 57.824 976.41 
3TYRENE 22.975 50.356 776.79 
s'f"fREtfl~- o' f/'{c. '1 #<i. 23.175 48.814 766.78 
(unknown) 26.375 4.083 32.71 
:"unknown) 27.575 1.967 15.38 

18 9626.28 

Component Retention Height 

1~JU d:~~~ 
l~:~a~ 71:8M 
15.5~~ ~9.25~ 11 .u s.61 
17.83 17.41 
19.4~3 5.726 
20.7 i 9. 921 
22.0 7.824 
23.17. 48.814 

Area 

28.~1 

~rt~~ 
1023.70 
716.10 H 

:il!i H 

ill:!! 

file:///CETONE


f .. "'h name 
Client 

Analysis date 
Method 

Description 
Column 

Carrier 
Data file 
Operator 

-25.600mV 

.... L 

·---~

···+· 
..... i. 

--p-
····;.-=••..r•· 
.... ..;J~·-::::::::-:-:::·::-:::::;:::::: .... 

.- -~--.l;.."lr"'""''"=ro-t· 

ACS li'I EI.D GC tt:2 
ACS 
02/0S/1996 os: 41: J ·r 
PURGE AND TRAP 
DE LCD 
MX'l'-1 0.53mm x lb M 
Heltum 
1da t.a298 _ CHR ( ) 
MARK PAULI 

1024.000mV 
Comoonent ............. , 

I 
I 

11 1-D~A 

~~~~-iiA 
n:c 
I 

!1 1 2-TCA 
I--
; 

~t~BKNZENK 
\1_ 4- DCBA I SURR) 
I 

l 
-·---·--·--···---·-···--··----------·--·-········-······---······--·····-·---------1 

Component Retention Height Area 

1_1-DCE 10.050 100.277 817.54 
tl_2-DCE 10.683 171.409 1174.94 M 
1__1-DCA 10.816 154.729 1626.02 M 
cl_2-DCE 11.500 153.537 1790.60 
1_2-DCA 12.583 140.250 1801.23 M 
1 1 1-TCA 12.816 77.695 1060.36 M 
CC14 13.583 142.141 2605.75 
TCE 15.150 177.807 3024.53 
1 1 2-TCA 17.616 191.797 2428.28 
PCE- 19.500 177.699 2488.07 
Cl-BENZENE 20.766 93.726 1365.81 
1_4-DCBA ( SURR) 23.183 88.594 1881. 15 

12 22064.27 

Retention Height Area 

lV!! W:lll !d!! u!J~ !!r~ ~ th H 
0 4.5J 

17.616 191.797 2428.28 

~~:1~~ 17~.6~9 9 . 7 6 H~~:~I 
23.183 88.594 1881.15 



Lab name 
Client 

Analysjs date 
Method 

Description 
Column 

Carrier 
Data file -
Operator 

-25. OOOml/ 
····,- ... ··········. 

........ , 
---- ! 

-·- :•~=-=•oan••r.n."'''''"*'-'''"".,"''~"nouTC:r:-

ACS FIELD GC #2 
ACS 
02/08/1996 09:23:02 
PURGE AND TRAP 
PID 
MXT-1 0_53mm x 15 M 
Helium 
2DATA299 _ CHR ( ) 
MARK PAULI 

---· ~- ··-· ·········------.::-.::::;:;, • .,..,-~-ll\'ll'""""' ......... _,...,.,...,.,=, ...................... . 
·····- -:---····--·-·-

~--:--~----:::::::::::-.::.:=:-..:=::::::-..::.""' ... 
--- ~--------:::-..:=;::o._,.,,.,..... ................ . 

--- ~-:=---==.::::::::::==.-:~::::::::=:==.oo:-...:::::;;.:=-" .... ''"''"""'·'~' .................. ~""'' 

·-··- :~==::::::.:::=::::: .............. ~ ....... ._. 
----~---

.. -------·-····-~.:=--==· --· . '. - - - -_.:: --~":~~~~~!'~":::::::::::::::-• ............ ... 

512.000mV 
. ........... ·-·· ...... ··: Component 

iACK~O~E 
tt~ u- CK 
~ [ & cl_2-DCK 

;rKHK 
!r-!I!(SURRI 

~ UKNK 
!P K 
~!P~~tln 
!STYRENE 
! 

___ _j__ ____ ·-·---··-------------------·--·······--·--··----
i(unknown) 

____! 

Component Retention Height Area 

(unknown) 9.075 14.852 105.50 
1\CETONE 9.691 12.051 74.48 
1 1-DCE 9.958 87.001 631.51 
ti 2-DCE 10.591 305.682 2451.66 
!'1ER & c1_2-DCE 11.425 175.972 1817.08 
BENZENE 13.308 239.307 3497.12 
TCE 15.058 161.897 2493.52 
ALPHA-TFT(SURR_) 15.575 107.379 1753.61 
HIBK 17.100 21.644 273.80 
TOLUENE 17.808 272.239 3224.96 
PCE 19.425 154.396 2053.75 
Cl-BENZENE 20.700 225.677 3249.45 
ETHYL BENZENE 21.550 186.424 2976.85 
H&P-XYLENE 22.000 196.841 3388.91 
STYRENE 22.966 181.082 3141.67 M 
S'fYR:RHE o-~..J./LUJ<;. 23.116 168.821 2428.32 M 
(unknown) 25.133 1.149 18.78 
(unknown) 26.316 7.140 70.33 
(unknown) 27.516 2.574 22.74 

19 33674.04 

Retention Height Area 

9.~91 62-~~~ 74.48 
10 _ 9s 3 5 _ 245L8g 11.42 175.972 1817-

!!:~!~ p9.3~7 ~4~7.1~ 
81.! 1 15. 7 1 7- 79 rl!J:j! 17- ~ 21. ~~ 17- 8 272. 3224. 6 

r-425 154.3 6 2053.75 
0.700 225.g77 ~249.45 
2.000 196. 41 388.91 

23.116 168.821 2428.32 H 

25.133 1.149 18.78 



[,ab name .. 
Client 

Analysls date 
Method 

Description 
Column 

Carrier 
Data file 
Operator·· 

-25.600mV 

··;~ 

.... L 

.. _L 
--~ 
... .j. 

··-~· 

···r 
·-·r-
-·t-.;..:.. ,. 

ACS FIELD GC tt2 
ACS 
02/08,11996 09:23:02 
PURGE AND TRAP 
DEI,CD 
M~r-1 0.53mm x 15 M 
Helium 
1data299. CHR () 
MARK PAULI 

~~~~~~~;;~~~:~~~:~~~~~~~~~:~~:~~;.,_~,::::···· 
-·-~ --~!::.~--:::.:..;::;:..~.:._.:::::: .... =:..::: ... -:.:..-....: 
-? ~---=:==-=:::::.::::::.:::.::::::::::::::.::::-.:.-=:::=::;;:=.:oru· 

=± ~--- __ .::::::::::::::::=-.::==.-::.::::.::=:::::: ............. __ _.. .. ,..,,,,._ ... ,, .. ,, ..... . 

--:~!--===-.=:-...:::::::::::::::::::-::.::=:-...:·.-: ... •~•·"''''""''·""'"<:...-t........,,u::::o-
·-·\. ::
--L__ 

=~~-:--=-:~~;· -""":~=~~~----·~··-· 

1024.000mV 
·······! Component Retention Height 

i 
i(unkp~wn l 
11 1-u

0
A 

~EFi-¥!~ 
i 

~ 
1 2-TCA 

iin!nownl 
CE 

I 1-BENZENE 

11_4-DCBA (SURRl 
I 

. ·---·-------····-····-- -------···---·-··--··········------_; 

Component Retention Height Area 

·unknown) 9.116 82.032 565.93 
l._1-DCE . 10.016 397.711 3321.13 M 
:.1_2-DCE 10.650 525.981 3648.44 M 
l_1-DCA 10.800 484.634 5540.12 M 
~1 2-DCE 11.466 452.277 5726.34 M 

t-f-~~~CA 12.550 376.784 4883.73 M 
12.766 268.276 4286.05 M 

~<:!14 13.550 445.888 9588.58 M 
rcE 15.116 497.336 9779.70 M 
1 1 2-TCA 17.583 447.208 6315.89 M 
(unknown) 18.483 19.296 529.78 M 
?CE 19.466 519.894 7667.45 M 
~1-BENZENE· 20.750 321.495 4967.74 M 
1_4-DCBA (SURR) 23.166 211.925 4564.20 

14 71385.08 

Area 



I..ab name 
Client 

Analysis date 
Method 

Description 
Column 

Carrier 
Data file 
Operator 

-25.000mV 

...... j 

-~-· ~ 

I 
·····-I 

··-- I 
·-· i 
···-I 
··-·· i 
-- t 
.. ···t·· 

~= t 
~= ( 
·-- ~-=-- r-=·-·· 
·--- ~ 

ACS FIELD GC #2 
ACS 
02/08/1996 10:02:15 
PURGE AND TRAP 
PID 
MXT-l 0.53mm x 15 H 
Helium 
2DATA~-:JOO. CHR ( ) 
MARK PAULI 

--'----------------· 

Component 

:unknown) 
~~~Z~N~1_2-DCE 
rcE 
riLPHA-TFT(SURR) 
fOLUENE . 
?CE 
31 BENZENE 
H:THYL BENZENE 
1&P-XYLENE 
(unknown) 
(unknown) 
(unknown) 

13 

Retention 

9.150 
11.425 
13.325 
15.066 
15.583 
17.825 
19.441 
20.708 
21.558 
22.008 
23.200 
26.341 
27.541 

Height 

2.309 
5.015 
4.873 
5.887 

28.672 
16.590 
7.198 
3.025 
2.202 
6.153 
2.776 
4.118 
2.301 

512.000mV 
.................................... Component 

; 

;(unkno'tln l 
! 
~KK & cl_2-DCE 

BENZENE 
lfC~ !AL HA-TFTISURRl 
! 

~ium 
~ P~HHn 
! 
;I unknown) 
\ ______ ..J 

Area 

23.01 
50.70 
69.91...:!. 
75.13 

448.35--
184.00"-
92.07 
49.20 
26- 85"'-
93.03L 
67.72 
42.19 
20.96 

1243.12 

Retention Heigh~ Area 

9.150 2.309 23.01 
11. 425 5.015 50.70 
13.325 4.873 6~.91 
15.~g6 5.887 7 -~3 15. 3 28.672 448. 5 
17.825 1~:r~~ 1~4: ~7 ~9.44~ ~.70 ~:n~ d:b~ .00 
23.200 2.776 67.72 



r.ab name 
Client 

Analysis date 
Method 

Description 
Column 

Carrier 
Data file 
Operator 

-25.600mV 

..... L 
i 

--~ 
·----!-
·--+-

! 
-~-
····i·-----

·r.: -·;: 
.I 

I __ ... ....,, . 
.. .! 
--+ 
--~;~-

-£ 
··f'···-

·r
=t~--

Component 

rcE 
?CE 
1_4-DCBA (SURR) 

3 

ACS 1<'1 Et.D GC tt:2 
ACS 
02/08/1996 10:02: l5 
PURGE AND TRAP 
DELCO 

- MXr-1·o_53mm x 15M 
Helium 
lda ta300 _ CHR ( ) 
MARK PAULI 

10~~4 _ OOOmV 
Component Retention Height P.rea 

~CK 15.150 29.618 499.33 
I 
I 

,CK 19.516 22.469 311.67 

i 
tl_4-DCBA (SURRl 23.200 71.520 1515.71 
I 

---·----·--·--·-----·--.. ··-·---·-·-·----·---·-·--------.. .J 

Retention 

15.150 
19.516 
23.200 

Height 

29.618 
22.469 
71.520 

Area 

499. 33.1.. 
311.67L 

1515.71---

2326.71 



Lab name 
C'!lient 

Analysis date 
Method 

Description 
Column 

Carrier 
Data file 
Operator 

-25.000mV 

...... - i 
' ... "... ~ 

·-- j 
' ---- t 

--·-1 
--- j 

:~~==-~ 
-····-~--=···~· --- ~-===·· 

-·-- h =t·----------·-.:: ... -
.-___ ......... 

···---;::::-· . ··-- ;::==-=._. •. 
···-- • __ ......,uo.·r-::_"" __ , .. 

Component 

(unknown) 
A.CETONE . 
1_1-DCE 
tl 2-DCE 
~~~Z~N~1_2-DCE 
TCE . 
ALPHA-TFT(SURR) 
MIBK . 
TOLUENE 
PCE 
Cl-BENZENE 
ETHYL BENZENE 
M&P-XYLENE 
STYRENE 
0-XYLENE 
(unknown) 
(unknown) 

18 

ACS F'IEI.D GC tt2 
ACS 
02/08/1996 10:44:25 
PURGE AND TRAP 
PID 
MXT-1 0.53mm x 15 M 
Helium 
2DATA301.CHR () 
MARK PAULI 

512.000mV 

. --------------------------·-· 

Retention 

9.058 
9.691 
9.958 

10.600 
11.433 
13.350 
15.091 
15.608 
17.150 
17.841 
19.483 
20.733 
21.600 
22.050 
23.050 
23.216 
26.358 
27.550 

Height 

2.899 
4.841 

22.487 
82.168 
48.326 
68.113 
45.892 
28.819 
5.500 

81.771 
43.863 
62.910 
51.022 
54.865 
44.660 
44.612 

4.681 
2.280 

Area 

18.85 
28.42 

146.30 
639.89 
480.54 
970.66 
687.67 M 
461.72 M 

66.77 
931.87 
574.70 
891.36 
790.89 
930.39 
677.31 
720.68 

40.67 
19.55 

9078.25 

Component Retention Height 

'tCE~~~~E 1~J~6 d:H~ ~h- & c1_2-DCE 11.433 
i 

;BENZENE 13. ~50 68.1~3 ffcg 15. 91 45 ~ ? 
'AL. HA-TFT I SURR l 15.608 2B: 1~ 
~IBK . . 17 _ sso 5.70 OLUENE 17. 41 81. 71 
~CE 19.483 43.863 
Cj·B~~Bil 20.733 ~~J~~ ~TD- EN 22.050 

~-n ~NE 23;~~0 14.6 ~ 23.w 6 4.61 
' _j 

Area 

?8 r 
~~ij: ~ 
~70.66 
87.67 H 

461.17 H 
66.7 
931.~7 574. 0 

j!!:j! 77. 1 
20. B 



Lab name 
Client 

Analysis date 
Method 

Description 
CollJ.mn 

Carrier 
Data file 
Operator 

-25.600mV 

__ _j_ 

--+
··-t-

·::::~~ --~::;-_-.:;::::::: .... 
·' -..-===at:."Ur" 

--J~---------.....=-------=-·· 
.-·--=-~'""''" ...... " __ 

.I 
···~r;:~~-"'·'"'"'"'' __ .A 

----l-
---:~-::.::...;;..~;.~.:1,:';:~ ..... ,.,_,. 
.. __,.,.:____ 
--~..:.=:::.--..r.."'""''"' .. 

~---

ACS Fl E[,O GC rt2 
ACS 
02/0H/1996 10:44:25 
PURGE AND TRAP 
DE LCD 
MX~-1 0.53mm x 15 M 
Helium 
ldata301.CHR () 
MARK PAULI 

1024.000mV 
Component 

11 1-DCA 
~f 2-DCE 
!1 I 1-TCA cc :{ 
rrc 
I 
11 1 2-TCA I--

IPCK 
Cl-BENZRNE 
1. .=r 

~ i 
-->.:- i!_4-DCBA (SURRl 
~ I __ :!.___, _______________ ,, ________________________________________________________________________ __J 

Component Retention Height Area 

1_1-DCE 10.016 82.534 643.85 
t1_2-DCE 10.666 137.398 923.86 M 
1_1-DCA 10.800 149.526 1589.07 M 
~1 2-DCE 11.500 120.425 1382.10 
1_~-DCA 12.600 101.745 1165.90 
1 1 1-TCA 12.833 82.319 1284.79 
:ct4 _ 13.600 131.865 2418.06 
TCE 15.150 144.479 2487.51 
1 1 2-TCA 17.633 136.717 1711.98 
PCE- 19.550 142.874 2031.75 
:!-BENZENE 20.816 69.254 1021.94 
1_4-DCBA (SURR) 23.233 64.758 1355.76 

12 18016.56 

Retention Height Area 

!O.r 
:lUll I!IHI ~ q !! tr 

l5: 1 144.4 ~487.5 

17.633 136.717 1711.98 

19.~50 
20. 16 t~~JU 20~1. ~5 tO 1. 4 

23.233 64.758 1355.76 



Lab name 
Client 

Analysis date 
Method 

Description 
Column 

Carrier 
Data file 
Operator 

-25.000m\l 

. .. . ~ 

-·····. 

! 

······-I 
--I 
·-- t 
·-·--r
- ,. 

:=::l 
--·- ( 
-····· ~; __ _ __ ,-
--- ~ 
-···- ;-

,. 
- .. ··t-· 
-··· J 

, 

ACS FIELD GC tt2 
ACS 
02/013/1996 11:25:00 
PURGE AND TRAP 
PID 
MX1'-1 0.53mm x 15 M 
Helium 
2DATA302.CHR () 
MAHK PAULI 

512.000mV 
Com~onent Retention Height 

i 

!f!CETONE 
I 

~KK & cl_2-DCK 

~K~ZENE 

~tPHA-TFTISURRl 
~O~UKHE 

~Y-BENZKHE !,!nknown) 
1 

IYRENE 

9.700 2.527 
11.416 2.441 

l~:~~~ 1 _5 0 2~j~~ 
lJ:j!! 1 5J6~ 
~0. ~~ tM6 
H:125 ·· 1.280 
25.108 2.115 !(unknown) _ _._____ ---- ·-------------------------------' 

Component Retention Height Area 

(unknown) 9.150 1.749 17-56...!.. 
CI.CETONE . 9.700 2.527 16.70 
~EK & c1_2-DCE 11.416 2.441 24- 13 £.. 
BENZENE 13.316 2.581 38-22 c. 
TCE 15.050 2.993 36.68---
ALPHA-TFT( SURR) 15.550 29.070 455.70 
TOW ENE 17.800 11.470 125-57 c... 
PCE 19.425 3.800 48.28 
;..}, BEt~ZENE----. 20.691 1.181 20.89 
(unknown) 21.958 3.090 49.57 
STYRENE 23.125 1.280 27.05 t!... 
(unknown) 25.108 2.115 36.12 
(unknown) 26.291 3.716 36.09 

13 932.55 

Area 

16.70 
24.13 

4~t~~ 
12g-~7 4 . 8 
~~:~1 
27.05 
36.12 



Lab name 
Client 

Analysis date 
Method 

Description 
Column 

Carrier 
Data file 
Operator 

-25.600mV 
"!'' .. 

;·· .. ,~ ... , __ . 

···"·i'· 
;··::£. 
L. .... 
I ·, 

· ACS FIELD GC "2 
ACS 
02/08/1996 11:25:00 
PURGE AND TRAP 
DELCD 
MX1'-'l 0.53mm x 15 M 
Helium 

. 1data302.CHR () 
MARK PAULI 

10:24.000mV 
..................... ··, Component Retention Height Area 

; 

I 

:1_4-DCBA (SURRl 23.133 75.633 1634.46 
;---··: 

·······--····-·-·········--······-----~ 

Component Retention Height Area 

1_4-DCBA (SURR) 23.133 75.633 1634.46 

1 1634.46 



Lah name 
Client 

Analysis date 
Method 

Description 
Column 

Carrier 
Data file 
Operator 

-25.000mV 

-~~ i 
..... i 
.. ! 

--! 
- i 
-- i 

··-· lr 
···-I 

-- L_ 
... j--· 

-·· ~L
_.j--· 
-b 

ACS FIELD GC tt:2 
ACS 
02/08/1996 12:05:51 
PURGE AND TRAP 
PID 
MXT-1 0.53mm x 15 M 
Helium 
2DATA303 _ CHR ( ) 
MARK PAULI 

512.000mV 
1 

Component 

!(unknown) 
l 
~EK & cl_2-0CE 
I 

~E~ZEHE 

!!_t~HA-TFTI SURR l 
I 

( 

f'\Wg '1 
~0lftutl- f~~<f~ __ fM-\PL: 

Retention Height 

9.125 2.459 

Area 

22.21 
22.83 

377-47 
29.09 

437.80 
-· ;-., 
--- t 
--t-
-~ 
··- f l!lii:i~~~~NE !i:i!i !:!!! 

8l. 91 

iHi 
I 

::= ~ i( unknown) 
_!,_._ _______________________________ .-------------···-~-······-----··.1 

25.075 L273 2l.07 

Component Retention Height Area 

.unknown) 9.125 2.459 22.21"-
IEK & cl_2-DCE 11.391 2.341 22.83 ~ 
lENZENE 13.291 26.959 377.47 
~CE 15.033 -2-354 29.09 
iLPHA-TFT( SURR) 15.550 27.465 437.80 
~OLUENE 17-783 7.661 81.91~ 
'CE 19.408 3.346 42.05 
~ 20.658 0.882 16.48 
ITHYL BENZENE 21.941 2.113 35.75 c.. 
ITYRENE 23.091 0.889 17- 96 <:: 
unknown) 25.075 1.273 21.07 
·unknown) 26.300 3.535 34.68 

12 1139.30 



r.ab name 
r.lient 

Analysis date 
Method 

Description 
Column 

Carrier 
Data file 
Operator 

-25.600mV 
·r 
T 

_.i. 

' 
' ---!-

·+ 
.-L 

-+ 
--J· -..-,... 
·-y---
-c 
..f~ 

.. ..j. 

.... .k.,.. 
-+ 
-t 
-t .. ,. .. 
+--
' T 
t .......... -a.-· 
l ........ .....],__ ___ _ 

Component 

~1 2-DCE 
rcE 
L4-DCBA ( SURR) 

3 

ACS FIELD GC U2 
ACS 
02/08/1996 12:05:51 
PURGE AND TRAP 
DJ:i:LCD 
MXT-1 0 ... 53mm x 15 M 
Helium 
1data~103 _ CHR ( ) 
MARK PAULI 

1024 ... 000mV 

! 
I 

I 
~.vJ1 ?fl 

if(I.AlG/rl (whtk :?'AM PG[ 

Comoonent Retention Heieht Area 

~1_2-DCE 11.750 36.346 400.63 

~CE 15.116 22.778 303.10 
( 

i1_4-DCBA !SURRl 23.116 52.440 1083 ... 53 
I 

··-·-----··-------··---·-·-·----------·----__. 

Retention 

11...750 
15 ... 116 
23.116 

Height 

36- 34f) 
22 ... 778 
52 ... 440 

Area 

400 ... 63 L 
303 - 10 ":.-------

1083 ... 53 

1787 ... 27 



Lab name 
Client 

Analysis date 
Method 

Description 
Column 

Carrier 
Data file 
Operator 

-25.000mV 
·---~---------

.. :·::::! 
i 

....... I 
--! 

---··· ! 
---· I 

I --- t 

-- ~ 

-l 
-·- I 
---- ~---- r---·-
-- I 
-~-
-- ~ 

---i-
--- J 

~ 

ACS FIRLD GC tf2 
ACS 
02/08/1996 12:43:28 
PURGE AND TRAP 
PID 
HXT-1 0. 53mm x 15 H 
Helium 
2DATA304.CHR () 
HARK PAULI 

512.000mV 

~q 

Comoonent Retention Height 

I 

irunknown l 
i 

1
t1KK & cl_2-DCE 
i!lENZKNE 
~t~HA-TFTISURRl 
I 
~~~UENE 
I 

~tH~ll~ENZENE 
I 

!(unknown l 

9.150 l.54l 
ll.416 1.639 
13.300 2.a80 15.025 g· 22 15.541 2 . 644 
17.783 8.~11 19.383 2. 16 

2~.900 
2 .041 l. 7~4 0.8 4 
25.033 4.904 

( 

Area 

16.34 
15.81 
32.90 
2~.02 45 .73 

88.35 
33.05 

r~:~~ 
87.84 -'--··---------------·---------------------------------------------···--J 

Component Retention Height Area 

(unknown) 9.150 1. 541 16.34 
1EK & c1_2-DCE 11.416 1.639 15.81.:::: 
BENZENE 13.300 2.180 32.90 '-
TCE 15.025 1.822 20.02 
ALPHA-TFT ( SURR) 15.541 28.644 457.73 
TOLUENE . . 17.783 8.211 88- 35< 
PCE 19.383 2.616 33.05 
ETHYL BENZENE 21.900 1.724 30.12.!-
STYRENE 23.041 0.834 17-30 ~ 
(unknown) 25.033 4.904 87.84 
(unknown) 26.266 3.028 29.73 

11 829.18 

'J { t ( ·r£rf'/# f 



Lab name 
f;Jient 

Analysis dat~e 
Method 

Description 
Column 

Carrier 
Data file 
Operator 

-25.600mV 
···:·--··-········ ., . 
. J 
.. -t. 

.... f .• 

j_ 
I 

·---1-

··-~ 
-t··-·· 

""T 

.:t 
I 

.:I 
-+ 
--+ 
--i~ 

-~ 
·--r-···-
j 

ACS FJE[,D GC tt2 
ACS 
02/08/1996 12:43:28 
PURGE AND TRAP 
DE LCD 
MXT-l 0.53mm x 15 M 
Helium 
1data304.CHR () 
MARK PAUI,I 

1 U:24. 0(10tnV 
Comoonent Retention Height Area 

. ..!.-- !1_4-DCBA fSURRl 23.083 77.450 1607.48 
... .{- ~ 

~ ! 
_], ______________________________________________ ···--·-·--·-··-----·····-·····--········-·-····-·--' 

Component Retention Height Area 

1 4-DCBA (SURR) 23.083 77.450 1607. 48·---

1 1607.48 



Lab name 
(;l ient 

Analysis date 
Method 

Descriptjon 
Column· 

Carrier 
Data file 
Operator 

-25.000mV 

... j 

• • •••• w ~ 

·-···· l 

-····- ! __ , 
-~ 

-j-
·--·· ~ 
-· i 
--· F-=·--
_iL_ 
-i--~ 

-1 -r---- (. 

--~--

--~;. 

-~ 

ACS FIELD GC tt2 
ACS 
02/08/1996 13:21:09 
PURGE AND TRAP· 
PID 
MXT-1 0.53mm x 15 M 
Helium 
2DATA305.CHR {) 
MARK PAULI 

512.000mV 
Comoonent 

1ACKTONE 
! 
~EK & c1_2-DCE 

~KNZENE 

J!!~;:FT I SURR I 

;ETHYL BENZENE 
!STYRENE 
! 
!(unknown) ______ ......... ______ ., ____ . ___ , ____________________ .. .;. __ .. __ .... ______ ,., __ , 

Component Retention Height Area 

(unknown) 9 .. 141 1.691 17.30 
P:CETONE 9.708 2.304 15.72 ~ 
~~Z~N~1_2-DCE 11.416 2.615 25.78<. 

13.300 27.353 384.21L.. 
T.CE 15.041 3.031 37.33 
ALPHA-TFT( SURR) 15.541 28.650 451.66 
MIBK 17.100 1.637 20.07< 
TOLUENE 17.800 10.610 113.43"'-
PCE 19.400 3.648 45.71 
ETHYL BENZENE 21.941 2.909 46. 95< 
STYRENE 23.091 1.184 24. 35 t:-
(.unknown ) 25.083 1.288 22.37 
(.unknown) 26.291 3.296 29.66 

13 1234.52 

tJ\~~ '"'Jtt 
~ 6)wf 

v Vw c1t1-- f MJ r 1 L£ ~f'L-t 

Retention Height Area 

9.708 2.304 15.72 
11.416 2.615 25.78 

11-m 
qll 384.jl 

r-JJ :lb! 1 .400 3.648 

~t~~l 2.909 46.~5 1.184 24. 5 
25.083 1.288 22.37 



t.Hh name 
Client 

Analysis date 
Method 

Description 
Column 

Carrier 
Data file 
Operator 

-25.600mV 
.. ,. .......... . 

.i
-~· 
---1--, 
-··~-

' -~, 

··-;·-
·-).-_ 
---;or---

.1~-
-1 
~- ..... 
... .{

-·~ 

ACS FIELD GC tt2 
ACS 

- 02/08/1996 13:21:09 
PURGE AND TRAP 
DE LCD 
M:XT-1 0.53mm x 15 M 
Helium 
1data305.CHR () 
MARK PAULI 

l.024.000rnV 
Comoonent . . . .. . . . . . . . .. . .. . . ~ 

i 
fL2-DCK 
! 
ll:CK 
i 

! 

it_ 4- DCBA ( SURR l 

i 
__],__ -----·-······----··----··-----·--------·---·-·-------.1 

Component 

~1 2-DCE 
rcE 
1_4-DCBA ( SURR) 

3 

Retention 

11.783 
15.116 
23.116 

Height 

40.008 
31.209 
76.681 

Area 

437.03L 
531.41L 

1606.34-

2574.78 

Retention Hei~ht Area 

11.783 40.008 437-03 

15.116 31.209 531.41 

23.116 76.681 1606.34 



Lo.h name 
Client 

Analysis date 
Method 

Description 
Column 

Carrier 
Data file 
Operator 

-25.000mV 

·-·-] 

-·-- t 

..... ; 

··--! 
----· ;=--
--- L 
--t-· 

· . 
....• . ;:' 

ACS I•' I EI.D GC tt:2 
ACS 
02/08/1996 15:56:55 
PURGE AND TRAP 
PID 
MXT-1 0.53mm x 15 M 
Helium 
2DATL\308.CHR () 
MARK PAULI 

5l2.000mV 
ComDonent 

'ACETONE 
I 
it!EK & c1_2-DCE 

~~~ZENE 
~LPHA-TFTISURRl 
1 

~~~UKNE 
I 

~HR~~ENE 
I 

- i 

.. ~ !(unknown l 
-·..L_-------·--·-----·-·-·----·----··---·------··-··-·----·--·--···--·--···-___J 

Component Retention Height Area 

.unknown) 9.150 2.323 22.85 
•CETONE 9.700 2.274 15.16..( 
fEK & c1_2-DCE 11.433 3.343 32.11 L.. 

3ENZENE 13.341 4.229 62.01-' 
~CE 15.083 5.078 65.61 
iLPHA-TFT ( SURR) 15.591 28.582 435.32 
~OLUENE 17.833 15.139 166. 37(... 
)_CE 19.450 7.144 91.60 
ITHYL BENZENE 21.550 1.594 19.01L 
1&P-XYLENE 21.983 5.115 77.91t.. 
ITYRENE 23.158 1.897 42- 22L. 
.unknown) 25.116 3.935 68.10 
unknown) 26.316 3.743 35.62 
unknown) 27.525 2.102 19.76 

14 1153.64 

Retention Height Area 

9.700 2.274 15.16 
11.433 3.343 32.11 

13.~41 
15. 83 
5.591 

4-~79 
2~: 8~ 

~s-Ol .61 
435.32 

H:~~~ 17-l39 . 44 
1~t~6 

B:I~~ r:M7 77.~1 42. 2 
25.116 3.935 68.10 



f,fl.b nome 
Client 

Analysis date 
Method 

Description 
Column 

Carrier 
Data file 
Operator 

-25.600mV 

.. -i .. 

·+ 
_,..,. 
' 

'''1'' 

. ~-.-~ ......... 
:::::t 
--~~-~--r-
-··f· 

Component 

~1 2-DCE 
TCE 
(unknown) 
PCE . 
1_4-DCBA ( SURR) 

5 

ACS FIELD GC #2 · 
ACS 

- 02/08/1996 15:56:55 
PURGE AND TRAP 
DE LCD 
MXT-1 0.53mm x 15 M 
Helium 

- ldata308.CHR () 
MARK PAULI 

Retention 

11.800 
15.166 
18.516 
19.516 
23.166 

Height 

95.850 
79.983 
26.814 
28.239 
71.265 

I 
~w<b Sq 

v \fl_t) (ftL f ~ h L-1_ )~y_ 

1024.000mV 
Component Retention Height 

! 
! 
! 
~1_2-DCE 
; 

TCE 
' 

irunknown l 
'PCE 
! 

! 
il 4-DCBA ( SURR l I- . 
I 

----' 

Area 

1108. OO.L 
1398.25'-
340.33 
384.35L 

1478.95-

4709_87 

1L800 95.850 

15.166 79.983 

18.516 26.814 
19.516 28.239 

23.166 7L265 

Area 

ll08.00 

1398.25 

:340.33 
384.35 

1478.95 



Lab name 
Client 

Analysis date 
Method .. 

Description 
Column 

Carrier 
Data file 
Operator 

-25.000miJ 

-·-! 

...... 
-- j 

i 
=:( 
-· ;..L_ 
-i-=c 
- ~ - r--
- ~-
~--

-·· \ 

ACS FIELD GC #2 
ACS 
02/08/1996 16:36:47 
PURGE AND TRAP 
PID 
M~r-1 0.53mm x 15 M 
Helium 
2DATA309 _ CHR ( ) 
MARK PAULI 

512.000miJ 

( 

('tvJ co (, 1 

v VL\l urz- f ~ r l <A. Sf1'\--vf1 e- s. 

Component Retention Height Area 

I 
;I unknown\ 9.150 1. 785 18.68 
~KK & cl_2-DCE 11. 425 2.473 24.25 
! 

~~NZENE 13.308 5.81~ 82.44 
: ~HA-TFTISURR\ 15:~~~ 2~:~~ 49 6~ 440::> 

~~~UKNK 17.79s 
19.40 

10.94~ 
6.17 11~. 4~ 7 .4 

! 

~t~~NiENZKNE 21.941 3.865 80.7~ 23.125 1.445 ~7.5 
I 
ilunknown \ 

······----·-·--·---·------·-----·--·-·-··--·--····---···--······-·__) 
25.075 2.474 42.90 

Component Retention Height Area 

(unknown) 9.150 1.785 18.68 
~K & c1_2-DCE 11.425 2.473 24.25'-
BENZENE 13.308 5.811 82.44 ~ 
TCE 15.050 4.059 49.65 
ALPHA-TFT( SURH) 15.550 28.093 440.53-
TOLUENE 17.791 10.948 . 119.40.( 
PCE 19.408 6.175 78.45 
ETHYL BENZENE 21.941 3.865 60- 72<.. 
STYRENE 23.125 1.445 27. 58c:.. 
(unknown) 25.075 2.474 42.90 
(unknown) 26.291 3.536 32.17 

11 976.77 



f.ab name 
Client 

Analysis date 
Method 

Description 
Column 

Carrier 
Data file 
Operator 

-25.600mV 
.. r·-·-········· .. 

Component 

~1 2-DCE rcE 
(unknown) 
PCE 
1_4-DCBA. ( SURR) 

5 

ACS J:i"I ELD GC tt2 
ACS 
02/08/1996 16:36:4.7 
PURGE AND TRAP 
DE LCD 
MXT-1 0.53mm x 15 H 
Helium 

_ 1data309.CHR () 
MARK PAULI 

1024.000mV 
............................ ····· ... ·············-······· .... ········r Component 

Retention 

11.766 
15.133 
18.483 
19.466 
23.116 

~L2-DCE 
I 

! 
rrcE 
' 
l 

~~~known) 
! 
j 
l 

iL4-DCBA (SURRl 

-------····------------·---------------' 

Height 

98.853 
81.955 
29.844 
25.699 
81.052 

Area 

1145.77. - (tf' 
1439 _ 72 L 
379.03 
348-67 L, 

1731.21 -----

5044_36 

Retention Height Area 

11.766 98.853 1145.72 

15.133 81.955 1439.72 

1~.483 
1 .466 ~sJ~~ ~79.~3 48. 7 

23.116 81.052 1731.21 



Lab name 
Client 

Analysis date 
Method 

Description 
Column 

Carrier 
Data file 
Operator 

-25.000mV 
·········r ............... . 

; 

i 
··-- j 
-···- I 
- - i 
·---! 
--- ! 
--! 

-··-. _, 
:__L 
:..._ __ [-

--- ~~ -- r-·~ 
---- l --- r-
-- !-~ 
-·-.;-
-- ~ 

;• 

Component 

(unknown) 
MEK & c1_2-DCE 
BENZENE 
TCE 
ALPHA-TFT ( SURR) 
TOLUENE 
PCE 
ETHYL BENZENE 
STYRENE 
(unknown) 
(unknown) 
(unknown) 

12 

ACS FIELD GC U:2 
ACS 
02/08/1996 17:18:33 
PURGE AND TRAP 
PID 
MXT-1 0.53mm x 15 M 
Helium 
2DATA310.CHR () 
MARK PAULI 

512 _ (f(I(JmV 
Comoonent 

•I unknown l 
I 

~KK & cl_2-DCE 

~~~ZENE 
'ALPHA-TFT I SURR l 
! 

·TOLUENE 
'PCK 
! 

~tnh~ENZENE 
! 
!I unknown l 

-··---------···-·-------···--···------·.! 

Retention Height Area 

9.150 1.798 17.66 
11.400 2.213 2L61L 
13.283 13.306 ' 185- 67 (._ 
15.033 3.969 50.19---
15.541 24.479 387.25 
17.783 12.059 132-22 c. 
19.400 7.003 89.53 
21.941 4.091 63.20.( 
23.108 1.461 30- 43 "-
25.091 2.981 52.11 
26.308 3.523 32.59 
27.508 1.687 15.50 

1077_96 

( 

14 

Retention Heieht Area 

9.150 1.798 17.66 
11.400 2.213 21.61 

13.~83 13.306 185.67 
1~. 33 3.9~9 50.19 
1 . 541 24.4 9 387.25 
17.783 l2.0ij9 13~_2? 
19.400 1.0 3 8 .53 

21.941 4.0~1 63.20 
23.108 1.4 1 30.43 
25.091 2.981 52.11 



Lob name 
Client 

Analysis date 
Method 

Description 
Column 

Carrier 
Data file 
Operator 

-25.600mV 
··-r····· ... + 

.. .i. 

.. ACS fi"J.li:l.D GC #~~ 
ACS 
02/08/1996 17:18::33 
PURGE AND TRAP 
DE LCD 
MX'f-1 0 _ 53rom X 15 M 
Helium 
ldata310.CHR () 
MARK PAULI 

1024.000mV 

f'AW~ h r 

JVt-nm fMvt L-~ ~L{ 

Comoonent Retention Height Area 

~1_2-DCR 11.766 83.858 968.00 
I 

rrcE 15.116 72.597 1243.90 
; 

;I unknown l 18.483 24.395 311.0~ t>CE 19.466 30.708 417. t 
I 

it_4-DCBA (SURRl 23.116 56.939 1196.46 
I 

---- -·•·•••·----·--·••-·•-••-••••••--•-•·•••-------·-••••••••--"·-·•-oo··----,,j 

Component 

~1 2-DCE 
~CE 
:unknown) 
?CE . 
l_4-DCBA (SURR) 

5 

Retention 

11.766 
15.116 
18.483 
19.466 
23.116 

Height 

83.858 
72.597 
24.395 
30.708 
56.939 

Area 

968.00 < 
1243 .. 90 L 
311.02 
417.19.c.... 

1196.46 -----

4136.57 

file:///jiPocn


Lab name 
r.lient 

Analysis dat.e 
Method 

Description 
Column 

Carrier 
Data file 
Operator 

-25.000mV 

-·' 
! 

------I 

ACS FJELD GC tt:2 
ACS 
02/08/1996 17:57:31 
PURGE AND TRAP 
PID 
MXT-l 0.53mm x 15 M 
Helium 
2DATA31LCHR () 
HARK PAULI 

51:?.. OOOmV 
Comoonent Retention Height 

\ACK~O~K itR - CE 
~ K" & cl_2-DCE 

9-g~3 
H:4 s 3.g~~ H:t a 

1 

~ENZENE R~~~ ~~Joj 
iAt~HA-TFTISURRl 2§. 7~6 
~~r~KNE u:~n 7~J3~ 

19.42~ 43.599 
:Cl-BE~~ENE 

!HI! 
~9.073 

li&P-X ENE 

i~JU !rTY~KN 
t un nown l 
\ 

---------··--- ·-----···--······----·-·-·-------___J 

Component Retention Height Area 

unknown) 9.050 4.291 22.70 
,CETONE 9.683 3.688 22.29 
._1-DCE 9.950 22.298 153.53 
;1 2-DCE 10.591 73.852 563.91 
iEK & c1 2-DCE 11.408 44.168 437.19 
illNZENE - 13.291 62.561 873.98 
~CE 15.025 42.223 625.71 M 
i.LPHA-TFT< SURR) 15.533 26.766 440.17 M 
ITBK 17.091 3.962 49.75 
~OLUENE 17.783 76.632 876.36 
>CE 19.425 43.599 576.54 
a-BENZENE 20.708 59.073 839.79 
:THYL BENZENE 2L558 47.506 739.21 
1&P-XYLENE 22.025 50.575 855.83 
iTYRENE 23.050 40.697 581.89 
.anlme~m) ()-f-1'1'--~'C. 23.200 41.268 706.32 
.unknown) 26.391 3.197 29.77 

17 8394.93 

Area 

22.~9 

~~~:r§ 
873.98 
625.71 I'! 
44o.p M 
~~t3~ 76.54 
839.79 

8~5:~~ ~ s. L 



[.ab name 
Client 

Analysis date 
Method 

Description 
COlumn 

Carrier 
Data file 
Operator 

-25.600mV 

"T 

--:·· 
:~:r 
-~ 
--+ 
-+ 
-+ 
···-~· 

· ACS l:Cl EJ.[J GC #2 
ACS 
02/08/1996 17:57:31 
PUH.GE AND TRAP 
DE LCD 
MXT-1 0.53mm x 15 M 
Helium 
1data3lLCHR () 
MARK PAULI 

l024.000mV 
............................................................................................... , 

; 
. ; 

Component 

-~==-==~~ :::::!: ___ :..='.::·.,= i1 1-DCA 
::-----,prr ................. -. 

-~~=====:::-..:--· 
Nrr2i~¥~A tc 4 
rrcK 

-~·· ! 
-~ --====·'"'''.:.-~- !l 1 2-TCA 
~ ,--
:.~;;;.-=-----.. ~= tt~BENZKNK 
~f~' ! 
_.;c ! 
.. _:)· !1 4-DCBA ( SURR) 
--; I -
....:......------·---·------------------·-·--·····--··-·······-···--------·····-···---' 

Component Retention Height Area 

1 1-DCE 10.016 119.521 940.64 
t1_2-DCE 10.650 183.776 1271.16 M 
1_1-DCA 10.783 166.893 1725.15 M 
c1 2-DCE 11.466 155.008 1792.67 

i-f-~~~CA 12.533 120.316 1413.52 
12.766 90.878 1372.60 

CC14 13.516 157.035 2873.05 
TCE 15.100 180.820 3197.53 
1 1 2-TCA 17.583 158.437 2020.86 
PCE- 19.483 195.332 2792.25 
Cl-BENZENE 20.766 83.405 1169.30 
1_4-DCBA (SURR) 23.216 73.586 1595.82 

12 22164.57 

Retention Height Area 

10.783 }66.89~ !I!Hl H ll:!!! l!i:~j! 
19 - ~ 15.10 180. 0 

17.583 158.437 2020.86 
19.483 1~~:~5s 2792.2~ 
20.766 1169.3 

23.216 73.586 1595.82 



T.ab name 
(;Jient 

Analysis date 
Method 

Descriotion 
Column 

Carrier 
Data file 
Operator 

-25.000mV 
:-·-··-r--······-

; 
~----: 

:.._ ___ l 
! 

; I 
~-··I 
; i --- ~ 

'-··- i 
!-··I 
r-·j 
' 2 .. 
:-~:= r=--
~- ~==-
! ~-L.: r=~· 
;_ __ ~ 

t-- F::=-· 
i-L_ 
:- ~~-
!- ~~::-· 

!----

Component. 

ACETONE 
1_1-DCE 
tl 2-DCE 
MER & cl_2-DCE 
BENZENE 
TCE 
ALPHA-TFT< SURR) 
MIBK . 
TOLUENE 
PCE 
Cl-BENZENE 
ETHYL BENZENE 
M&P-XYLENE 
STYRENE 
S'.PYRE~H~ D' }( '(L.ft.Jf. 
(unknown) 
(unknown l 

17 

ACS fi'I ELD GC tt:2 
ACS 
02/08/1996 18:36:57 
PURGB: AND TRAP 
PID 
MXT-1 0.53mm x 15 M 
Helium. 
2DATA312.CHR () 
HARK PAULI 

512.000mV 
Component Retention Height 

l 
\ACETONE 
!t 1 2-DCK 
~KK: & cU-DCK 

~KNZKNE 

~~hA-TFTISURRl 
!f!LUKNE 

~ ~~~ti~~ 
!STYRENE 
i 

9.716 2-~~2 10.616 2461.. 5 11.466 1 

1!.371 ~7.!67 ~ :!j 12: ~~ t . y ~. 97 
17.83 48.60 
19:~~2 27:0~~ 
~~-oo8 ~1.~66 
23.175 ~3.Mo6 

·-----------------·-··---·----' 

Retention Height Area 

9.716 2.812 17.81 
9.983 11.662 76.73 

10.616 41.695 330.14 
11.466 26.251 263.06 
13.375 37.167 540.82 
15.116 26.433 395.31 M 
15.633 15.677 246.65 M 
17.150 2.597 31.02 
17.833 48.960 550.94 
19.450 27.029 350.56 
20.708 34.679 491.14 
21.558 28.371 435.61 
22.008 34.066 577.09 
23.025 22.463 290.58 M 
23.175 23.806 421.96 M 
26-:375 3.162 25.90 
27.566 4.911 40.57 

5085.91 

Area 

17.81 
330.14 
263.06 

~~o~:n K ~4 .bi, K 
3 .oz 

550.94 
350.56 
491.14 
577.09 
421.96 K 



T.ab name 
Client 

Analysis date 
Method 

Description 
Column 

Cat>rier 
Data file 
Operator 

-25.600mV 

ACS FIEI.D GC U2 
ACS 
02/08/1996 18:36:57 
PURGE AND TRAP 
DE LCD 
MXT-l 0.53mm x 15 M 
Helium 

- ldata312.CHR () 
MARK PAULI 

1024.000mV 
r-...... --·---.. --- ----- ......................................................................................................... _, ......... .. .... - ............. -................... ...... .. ...................... , Component 

---------

Component 

L 1-DCE 
:.1_2-DCE 
1 1-DCA 
~I 2-DCE 
1_2-DCA 
t 1 1-TCA 
~"Cl4 
rcE 
t 1 2-TCA 
?CE-
~1-BENZENE 
1_4-DCBA (SURR) 

12 

Retention 

10.050 
10.700 
10.833 
11.533 
12.633 
12.850 
13.633 
15.200 
17.633 
19.516 
20.766 
23.183 

Height 

53.932 
91..331 
92.043 
85.605 
68.170 
53.339 
89.58.4 

116.755 
95.567 

119.178 
45.406 
42.212 

i 
!1 1-DCA r 2-D~~ 
! I 1- A 
rr8 :r 
! 
!1 1 2-TCA I--

~t!BKNZENR 
jl-4-DCBA ISURRl 
! 

---' 

Area 

444.97 
647.64 M 
952.31. M 

1044.23 
794.87 
816.78 

1655.62 
1991.21 
1195.16 
1667.25 
661.86 
895.22 

12767_11 

Retention Hei~ht Area 

lUll 
9~:04~ 

!IIUt H 1!:!14 
116.7 5 

17.633 95.567 1195.16 

~~:~~~ 1K16~ 1~H:ft~ 
23.183 42.212 895.22 





Lower Aquifer/Upper Aquifer 

a,a,a-TFI' 
1,4-DCBA 

PK RT 
# 

lTOTAL VOCs (PPM) 

Analyst ____ _ 
Check ______ _ 

cwve 
STD1 

50 
STD2 

10 

Page 1 

ICB 
10.0 g. 

10 
ICV 

432 90% 
1,447 77% 

o.ol 

2 
MW889' 

5.00 mL 

o.ol 



3 4 5 6 7 
MW8 69DUP GP-2/9/96-FB GP120 GP122 GP122 10 
5.00 mL 5.00 mL 1.00 mL 0.50 mL 5.00 mL CCV 

!TOTAL VOCs (PPM O.ol 0.01 1.1! 1.41 0.81 

Analyst ____ _ 
Check _____ _ Page2 



Lab name ACS E<'I ELD GC tt2 
f;lient ACS 

Analysis date 02/09/1996 08:26:19 
Method PURGE AND TRAP 

Description PID 
Column MXT-1 0.53mm x 15 M 

Carrier Helium 
Data file _ 2DATA316.CHR () 
Operator HARK PAULI 

-25.000mV 
···-·'!'' 

·--! _, 
--1 
-! 
..... ~ 

--··s-:: __ 
~-=-=-•-....::r 

·--- t 
-- i-===::--~ 

L --· : -::;=::::---=--
- r---
- ~-
-'j----· 
-~=--...-= ?~~~,:~~ 

-::-:::> 

···-

512.000mV 
Component Retention Height 

I 
1ACETONE 9.725 3.427 
:t1 2-DCE 10.641 73.111 
~Er & cl_2-0CE 1L516 43.050 

~E~ZENE 13.4~0 ~~:M~ 
~~~:::FI I SURR! !!:jll 21:jl' 7t 7 

l16 ~1.1 ~ 

'i~~ j!l!m !n!! tj l 4 .7~ ~- ~NE 4 . 4 8 
I 

·' __ _._____ 
---···-······--·-··--········-·-----··---·-······---·--..!(unknown l 25.425 2.674 

Component Retention Height Area 

unknown) 9.075 4.756 25.0:1 
.CETONE 9.725 3.427 21.47 
__ 1-DCE 10.008 21.036 140.72 
~1 2-DCE 10.641 73.111 577.84 
1EK & c1_2-DCE 11.516 43.050 436.29 
3ENZENE 13.450 62.219 921.87 
~CE 15.191 42.072 623.52 M 
\LPHA-TFT ( SURR) 15.691 27.299 432.30 M 
1IBK 17.200 4.307 52.47 
~OLUENE 17.900 74.717 843.96 
>CE 19.516 41.127 534.29 
;I-BENZENE 20.766 58.422 830.68 
ITHYL BENZENE 21.633 46.792 725.55 
1&P-XYLENE 22.083 49.405 839.22 
)TYRENE 23.066 40.717 598.5fl 
>-XYLENE 23.233 40.438 667.47 
unknown) 25.425 2.874 96.39 
unknown) 26.366 4.011 40.2~ 
unknown) 27.241 3.763 37.03 

19 8444.98 

Area 

H-41 5 .84 
436.29 

!ltf! ~ 
I hi 
667.47 

96.39 



f..ab name 
Client 

Analysis date 
.Method 

Description 
Column 

Carrier 
Data file 
Opera tot' 

-25.600mV 

----t-
---~ 
-~-
-t-· 

--~--
.... .J 
~-:::.=--..:.:.:..::::::--•'''''' 

~=----····~·=-~·~~·~···~ 

==:r=-~~ 
-4-
--4 

1 ---r• 

ACS FIELD GC #2 
ACS 
02/0B/1996 08:26:1U 
PURGE AND TRAP 
DIU . .CD 
MX1'-l 0 _ 53mm x 15 M 
Helium 
ldata316.CHR () 
MARK PAULI 

10:24 _ OUOmV 

U ft?( L 

~cv) 

ComPonent Retention Height Area 

i 

!l 1-DCA 10 ·jiG lll:ljl Fljj r(iD!!A H: a~ 1i~( M c;r l t4 ~ ~zH:2S rrc 15.250 
I 

~ 1_2-TCA 17.7~0 ~6~J1~ 2116.0~ 
19.5 6 3012.2 

c?-BENZKNE 20.833 §6.511 1436.04 
! 
i 
it 4-DCBA (SURRl 
~-

23.250 69.726 1446.95 
·---··----------------------·--·····--·-----...1 

Component Retention Height Area 

1_1-DCE 10.066 119.387 978 _.27 
tl_ 2-DCE 10.716 177.545 1263.60 
1_1-DCA 10.866 155.140 1773.41 
c1 2-DCE 11.583 154.247 1839.62 
y-y-~~~CA 12.683 121.948 1510.08 M 

12.916 76.351 1104.60 M 
C"Cl4 13.700 152.394 2942.72 
TCE 15.250 185.479 3212.25 
1 1 2-TCA 17.700 169.515 2116.06 
P"CE- · 19.566 210.246 3012.27 
Cl-BENZENE 20.833 96.511 1436.04 
1_4-DCBA (SURR) 23.250 69.726 1446.95 

12 22635.88 



Lab name 
r-lient 

Analysis date 
Method 

Description 
Column 

Carrl_er 
Data file 
Operator 

-25.000mV 

.. -· ! 
l 

. -~·-· i, 

-----! 
·····- i 
·-·-· i 
---- !· 
-·····-,.--
··-·· f 

I 
--- I 

······-'· ·..:._":'&---·--: 
--- t 
----- :--
----- L 
,.-··----t· , ,--- ~ 

c..::: r 

ACS ~Ift:J.D GC U2 
ACS 
02/09/1996 09:05:04 
PURGE AND TRAP 
PID 
MX'I'-1 0 _ 53mm x lb M 
Helium 
2DATA~H 7. CHH () 
MARK PAULI 

~1:?.. t)UOmV 
ComPonent Retention Hei~ht 

1ACKTONK 9.716 2.138 
I 

~KK & c1_2-DCK 11.475 3.097 

~~~ZKNK 
HA-TFTISURRl lt~M 2.15~ 

z~:s~ 
! 
; 

J~~UKNE 

l!:!ll 

11. 74~ 
4.84 

~~~~~~~~~RNR l. ~4 

th~ 
I 

---·------------------···-··--·-··-··--·--···---------·····-----·-··-----·····------·····----! 

Component Retention Height Area 

(unknown) 9.150 1.526 16. 3R £.. 
ACETONE 9.716 2.138 15.11 
HEK & cl_ 2-DCE 11.475 3.097 3L42C: 
BENZENE 13.441 2.552 39 .42'-
TCE 15.200 3.745 47.14 
ALPHA-TFT< SURR) 15.700 28.565 438.18-
TOWENE 17.916 11.742 128.64 G 

PCE 19.533 4.648 59.42 
Cl-BENZENE 20.808 1.014 21.66 
ETHYL BENZENE 2l. 658 1.266 15.01"-
M&P-XYLENE 22.108 4.112 63. 62L 
0-XYLENE 23.291 1.553 30-71 L.---

(unknown) 26.383 2.736 27.37 
(unknown) 27.575 3.064 38.82 

14 972.93 

Area 

15.11 
31.42 

39.F 47. 4 
438.18 

1~~-64 
.4~ 

ll:ll 



T.ah name 
Client 

Analysis date 
Method 

Description 
Column 

Carrier 
Data file 
Operator 

-25.600mV 
... ,---·· -········ ...... . 
T 

.. l __ j _ 
_ .(_ 

-+ ·+ 
-··r 
·-;r 
-r-·-

-:;: 
_.;t 

I 

:l 
+~ 
--+· 
-+ 
-!< ,._ 
--L 
-f''--
=t 
--7---

Component 

~CE 
:unknown) 
)CE 
L_4-DCBA ( SURH) 

4 

ACS B,I f<:£,0 GC .U2 
ACS 
02/09/1996 09:05:04 
PURGE AND TRAP 
DE LCD 
MX'f-l 0 _ 53mm x 15 M 

- Helium 
ldata317.CHR () 

- MARK PAUI.I 

l024.000mV 
Comoonent Retention Hei~ht 

lfCE 15.283 34.079 
! 
! 
!(unknown) 
:PCK 

18. 6~6 
19.6 0 

22.261 
19.465 

i 
; 

' ! 
i1_4-DCBA (SURRl 23.300 92.548 

. -·----·-·---·--·---· ·--' 

Retention 

15.283 
18.616 
19.600 
23.300 

Height 

34.079 
22.261 
19.465 
92.548 

Area 

582 _ 31L 
286.75 
270.52L 

1982.64--

3122.22 

Area 

582.31 

286.75 
270.52 

1982.64 



Lab name 
Client 

Analysis date 
· Method 

Description 
Column 

Carrier 
Data file 
Operator 

-25.000mV 
···-··i-··-·· ·········-··--·····-··-·· 

' 
·-· i 
···-· i 
--· i 
-I 
-- i 
·-I 
-~ ---r 
·-- r 
-L 
··-- ~ 
--~~-- r--
·-·l 
-··- p 

- ~. 

Component 

:unknown) 
1EK & c1_2-DCE 
3ENZENE 
rcE 
1\LPHA-TFT(SURR) 
rOLUENE 
?CE 
~THYL BENZENE 
i&P-XYLENE 
)-XYLENE 
(unknown) 
(unknown) 
(unknown) 

13 

ACS FIElJ) GC tt2 
ACS 
02/09/1996 10:38:19 
PURGE AND TRAP 
PID 
H~f-1 0.53mm x 15 H 
Helium 
2DATA319 _ CHR ( ) 
HARK PAULI 

512.000mV 
Com!lonent 

11unknown l 
! 
~KK & cl_2-DCE 

~~~ZKNE 
: HA-TFTISURRl 

~~~UENE 

F.~~!lllii! 
·--·-·····---------_jlunknown l 

Retention Height Area 

9.158 1.895 18.68 
11.425 2.586 24.20 L 
13.341 4.183 61.32 c:.. 
15.108 4.197 53.91 
15.600 25.152 393-80---
17.858 12.752 141.84 £... 

19.508 6.099 79.63 
21.650 1.453 16.74L 
22.100 4.711 73.8!1L 
23.300 1.571 32. 46?-
25.275 2.816 47.86 
26.416 3.766 37.92 
27.583 1. 783 16.71 

998.92 

Retention Height Area 

9.158 1.895 18.68 

11.425 2.586 24.20 

1~T1 4.18~ ~l.-~2 1 . 08 4.15 1 . 00 25.1 2 39l 6 

l~Jij~ 12.7~§ 6.0 1~~Jj 

lUll l:!J! t 1~ !Hl 



(~h name ACS FIELD GC ~2 
Client ACS 

Analysis date 02/09/1996 10:38:19 
Method PURGE AND TRAP 

Description DELCD 
Column MXT-1 0.53mm x 15 H 

Carrier Helium 
Data file . 1data319.CHR () 
Operator MARK PAUI.I 

-25.600mV l024.000mV 
Comoonent -··r·-··· .. - ··-·---········- ·-·······- ..... ! 

-J 
_l 

I -·-r 
-+ 
-+ 
-+ 
-t 
-r ::rJ-:=-.· 
-1-

:±
-i-
=-1-
-i~ 

1_ 

Component 

~1 2-DCE 
rcE 
(unknown) 
PCE 
1_4-DCBA (SURR) 

5 

Retention 

11.766 
15.183 
18.566 
19.566 
23.316 

~1_2-DCK 
j 
rrcK 
I 
! 
~~~known) 
! 
! 
! 
il_4-DCBA {SURRl 
I , 

·-·-·--·--·--------------' 

Height Area 

88.439 1030-61 .t... 
85.036 1524-49.£.. 
32.529 427.52 
25.300 357.31 ~ 
61.442 1326.52 

4666.45 

Retention Hei~ht Area 

11.766 88.439 1030.61 

15.183 85.036 1524.49 

i~J~~ ~~:~65 !HJr 

23.316 61.442 1326.52 



f.ab name 
Client 

Analysis date 
Method 

Description 
· COlumn 
Carrier 

Data file 
Operator 

-25.000mV 
····-·r---·-··· 

i __ i 
·-··- i 
--- I 
--! 
--I 
--! 
--- t 
-···-·r 
-··- ~ 

~=! 
-·-- r=· 

~
-t-~· 

-~ 
--r-
-~. ----r -· --- / 

Component 

(unknown) 
~~~Z~N~1_2-DCE 
TCE 
ALPHA-TFT(SURR) 
TOLUENE . 
PCE 
Cl-BENZENE 
M&P-XYLENE 
STYRENE 
(unknown) 
(unknown) 
(unknown) 

13 

ACS FIELD GC #2 

f 10 ACS - 02~9/1996 11:21:51 -- PU E AND TRAP -- PID - HXT-1 0.53mm X 15 H 
Helium - 2DATA320.CHR ( ) - MARK PAULI 

512.000mV 
Co111oonent 

' 
!(unknown l 
I 
t!EK & c1_2-DCK 
! 

~rZENK 
:A ~HA-TFTISURRI 
I 

~~~UENR 

~~~~H~~~~ 
I 
I( unknown I -------··-·-----------·--' . 

Retention 

9.158 
11.475 
13.416 
15.158 
15.675 
17.875 
19.483 
20.750 
22.016 
23.183 
25.150 
26.333 
27.525 

Height 

2.131 
2.802 
5.768 
3.558 

26.338 
10.644 
5.006 
0.826 
3.819. 
1.434 
1.846 
3.642 
1.626 

Area 

20.7:1 
27-58 ..( 
84-85£.. 
44.25 

407.72---
116-30 ~ 
63.41 
17.24 
59-82 <!.. 
29. 66L 
30.70 
37.22 
15.87 

955.37 

Retention Heieht Area 

9.158 2.131 20.73 

11.475 2.802 27.58 

13. 4~~ 5.768 84.8~ 
l~J 2~J~~ 44.2 

407.L 

1~.87~ 10.~4~ 116.30 

jo:l!j 5. 0 63.41 
~J2~ 17T 

i~~ 1.4a4 ~~: ~ 
25.150 1.846 30.70 



Cab name 
Client 

Analysis date 
Method 

Description 
Column 

Carrier 
Data file 
Operator 

-25.600mV 
-,····---- -·-··· ------- -····· ............ ·-·-·-···---

' -··r 
J~ 

I 
·-+ 
~-

--!-
·-i·-

·-t 
--r -r-
·-o; 
--.:-==-----

-+ ···+ 

+-=-~ 
-f 
·+ 
-+ --f-'-
1.~ 

+ 
--t:• 
---i-

Component 

:!1 2-DCE 
rcE 
/unknown) 
?CE 
1_4-DCBA ( SURR) 

5 

ACS fl'IELD GC tt2 
ACS 

- 02/09/1996 11:21:51 
PURGE AND TRAP 
DE LCD 
MXT-1 0.53mm x 15 M 
Helium 

·· 1data320. CHR () 
MARK PAULI 

1024.000mV 
············-··············-··--·· ························-········- ............................... i Component Retention Height 

Retention 

11.833 
15.250 
18.566 
19.566 
23.216 

Height 

83.057 
69.337 
24.787 
21.165 
73.526 

i 

~1_2-DCK 11.833 63.057 
i 

rrcE 15 _ 250 69.337 
! 
i 

:lggknownl 16.566 24.167 
ip(;r, 19. 566 21. 65 
I 

' I 
I 
l 

~1_4-DCBA ISURRl 23.216 73.526 
--------··--------i 

Area 

977- 79.(_ 
1221. 13'-. 
322.32 
285-95£. 

1549.69---

4356.89 

Area 

977.79 

1221.13 

1549.69 



Lab name ACS FIELD GC #2 
Client ACS 

Analysis date 02/09/1996 14:50:18 
Method PURGE AND TRAP 

Description PID 
Column - MXT-1 0.53mm x 15 M 

Carrier Helium 
Data file - 2DATA325.CHR () 
Operator - MARK PAULI 

-25.000mV 
------T --- .. -~- ---- . -. - ---------·· ---- ------------------- .. -------. -... ·----···-·-··· ... 

! 
i 

-- ! 
-- i 
-! 
-I 
·-- i 
·- i 
. C:-·· . 
···~ 'L--..• --r--· 
:: p-...:::=:=:o::,"--
- ~-=----- . 
-t-=· 
-- ~-
···- =t--==-
--6=-
·-,.-· 

= t-:~~;~ 
-·· 

Component 

unknown) 
,CETONE . 
._1-DCE 
~1 2-DCE 
l~~Z~N~1_2-DCE 
~CE 
~LPHA-TFT( SURR) 
HBK . 
~OLUENE 
>CE 
a-BENZENE 
~THYL BENZENE 
1&P-XYLENE 
)TYRENE 
>-XYLENE 
unknown) 

·unknown) 

18 

Retention Height 

9.083 
9.716 
9.983 

10.616 
11.450 
13.366 
15.116 
15.625 
17.166 
17.866 
19.483 
20.750 
21.616 
22.075 
23.075 
23.241 
26.383 
27.566 

3.756 
4.695 

20.407 
73.526 
43.145 
61.731 
39.935 
25.775 

4.960 
72.400 
38.125 
58.209 
45.984 
48.683 
41.496 
40.799 

4.148 
1.751 

512.000mV 
Co&~ponent 

IACE~ONE 

~~K &0~L2-DCK 

wrNi 
'A~ ~A-TFTl SURR I 

~ KNK c 
~l~~~n~~~ 
~-XYLENE 

·------------·-·--' 

Area 

21.07 
27.52 

136.91 
569.60 
432.88 
894.72 
588.14 M 
415.63 M 

60.70 
821.48 
499.74 
823.30 
728.03 
833.10 
640.48 
658.13 

40.62 
19.5B 

821L64 

Retention Height Area 

9.71~ Itn~ 27.~2 
10.6s 56~- ~ 11.4 43 .8 

1~.36 !!:jll 8~4.72 
1.~ 5 8.14 H 
15. 4M:~~ H 17 _a 7~:4~~ !tj 821.4 

lt~l 4lH ~~ :r~ 
23J41 

64 .4 
40.79 658.13 



f.ab name 
Client 

Analysis date 
Method 

Description 
Column 

Carrier 
Data file 
Operator 

-25.600mV 

Component 

1_1-DCE 
t1_2-DCE 
1 1-DCA 
ci 2-DCE 
1_2-DCA 
1Cl_1-TCA c 14 
TCE 
1 1 2-TCA 
PCE-
Cl-BENZENE 
1_4-DCBA (SURR) 

12 

ACS l:i'TEI.D GC tt2 
ACS 
02/09/1996 14:50:18 
PURGE AND TRAP 
DE LCD 
MXT-1 0.53mm x 15 M 
Helium 
1da ta325 _ CHR (_ ) 
MARK PAULI 

Retention Height 

10.050 103.376 
10.683 166.333 
10.833 164.785 
11.516 139.656 
12.616 121.374 
12.850 84.435 
13.616 146.964 
15.200 165.027 
17.666 157.244 
19.550 158.745 
20.833 82.933 
23.266 75.466 

1024.000mV 

Area 

828.00 
1191.70 H 
1679.81 M 
1635.36 
1450.41 
1272.51 
2751.96 
2755 .. 72 
2009.98 
2258.25 
1220.10 
1594.42 

20648.23 

Component Retention Height Area 

~~~~J~ 
1220.10 

23.266 75.466 1594.42 



Lnh nnme 
\;lient 

Analysis dAte 
Met. hod 

Description 
Column 

Carrier 
Data fiJe 
Operator 

<:5.000mV 

--·- i 

---- i 
-------1"'""'' 
···-· ;;=:--=-....... 

:...;.-:r -----! 

---· ;=;;:...:::::::: .. -

-.-=::-::• ..... 
--·· }-:;:;no· 

:r 

ACS FJELD GC rt2 
ACS 
02/09/1996 15:31:03 
PU:RGg AND TRAP 
PID 
MX'l'-1 0.53mm x 15 M 
Helium 
2DATI\326 _ CI-ffi ( ) 
MARK PAULI 

5l2.000mV 
Com~onent 

'ACETON~ 
!t 1 2-0 K 
~U & cl_2-DCE 

~~~~~:IT I SURR 1 

~ ~~~~~~~ 
! 
I 

··--------------------------------··--------·-··-------' 

Component Retention Height 

\CETONE 9. 700 
; 1-DCE 9 _ 975 
~I 2-DCE 10. 608 
1EK & c1_2-DCE 11.441 
3ENZENE 13.358 
rcE 15.100 
\LPHA-TFT(SURR) 15.616 
1IBK 17. 141 
rOLUENE 17.841 
?CE 19.475 
:1-BENZENE 20.725 
~THYL BENZENE 21.591 
1&P-XYLENE 22 _ 041 
¥.FYRENE-o-!11(£..-f,.v~23. 025 
3TYRENE~~23.191 
:unknown) 26.358 
:unknown) 27.541 

17 

3.454 
10.373 
40.908 
25.005 
37.480 
23.489 
14.747 
2.709 

43.379 
22.684 
33.501 
26.426 
28.245 
22.225 
22.916 

4.007 
1.545 

Area 

20.6R 
66.6J 

313.46 
247.93 
536.25 
339.77 M 
235.57 M 

32.84 
490.84 
293.57 
470.07 
405.91 M 
472.76 M 
301.83 M 
396.25 M 

33.34 
17.20 

4674.89 

Retention Height Area 

~.70~ 3.454 2~.6~ 1 .60 ~~:ij~~ 31 . ~ 11.441 24 . 3 

l :~~~ ~~J~~ r" ~ 1 . 16 

j!:jll 
·f H l :Ill . 4 

4 .~4 

J2~ j3. !! 
2 . 7 
47 .07 

:~~1 ~t t !~ J~ ~ 



r .r:~b name 
Client 

Analysis date 
Method 

Description 
Column 

Carrier 
Data file 
Operator 

-25.600mV 

--1--

:--==:::c:.--
_-~;:;=-=---
.~~ __._,.... 

~::==-----
-1 -·rr---_:_r--· 

....;; 
___;_-=..~ ..... =:-..:· 

-:-:-:• 
-:-::.. - . ,-
~~-f=-

i 
-4-

'1 __ ,.,. 
....:;.___ ___ --

Component 

1-DCE 
~1_2-DCE 
__ 1-DCA 
~1 2-DCE 
: 2-DCA 
;-1 1-TCA 
~Cl4 
rcE 
L 1 2-TCA 
=>'CE-
:a-BENZENE 
' 4-DCBA (SURR) 

12 

ACS fi'l IU.D nc tt2 
ACS 
02/09/1996 15:31:03 
PURGE AND TRAP 
DE LCD 
MXT-1 0.53mm x 15 M 
HeLium 
lda ta326 _ CHR ( ) 
MARK PAULI 

1024.UUUmV 
Comoonent Retention Height Area 

'1 1-DCA 

~~!~~!!A 
! 

;U_2-TCA 
I 

•PCK 
Cl-BENZENE 
! 
! 

!1_ 4-DCBA ( SURR l 
I. 

10.816 110.~39 
1~-~00 1. 7! 
1 . 16 ~- ~ 1 . 00 .1 
15.166 10 .4 

17.633 95.241 

~~:~~~ U:~~~ 
23.216 43.514 

~~.37 
1144.99 H 

h~r~I 
1197.61 

1360.93 
661.87 

903.89 
-------·---.. ---·--.. --·-----·-·-.. --....1 

Retention Height Area 

10.033 50.404 407_7~ 
10.666 91. 126 616.21 M 
10.816 100.939 1044.99 M 
11.500 81.878 980.37 
12.600 68.844 808.90 
12.816 54.889 837.10 
13.600 89.118 1633.87 
15.166 103.482 1779.74 
17.633 95.241 1197.61 
19.533 96.516 1360.93 
20.800 44.892 661.87 
23.216 43.514 903.88 

12233.27 





Lower Aqmfer 
ACS Field GC #2 
Compound 
Date 
2/20/96 

n,n,n-TFT 
1 ,4-DCBA 

!TOTAL VOCs (I'PM) 

PK RT 
# 

Analyst ____ _ 
Check ______ _ 

STDl 
50 

STD2 STD3 
10 5 

Page 1 

ICU 
10.0 g. 

10 
ICY 

334 103% 
1,399 86% 

VP2 39' 
5.00 mL 

u 

o.ol 

2 
VP2 29' 

0.50 mL 

o.ol 



Lower Aquifer 
ACS Field GC #2 

Compound 
Uate 
2/20/96 

Acetone 
I 1-DCE 
trans-! ,2-DCE 
MEK/cis I ,2-DCE 

Benzene 

TCE 
MIBK 
Toluene 

PCE -·--------·· 
Chlorobenzcne 
Ethyl benzene 

rn+e·X~lene 

St:trenc 
o-Xvlene 
1,1,-DCE 
t-1,2-DCE 
1,1-DCA 
cis-1 ,2-DCE 
1,2-DCA 
1,1,1-TCA 
Carbon Tet. 

TCE 
1,1,2-TCA 
PCE 
Chlorobenzene 

a,a,a-TFf 

1,4-DCBA 

!TOTAL VOCs (PPM) 

3 
VJ>2 29' 

5.00 rnL 

ug/L 

25 37.7 

-------- -----

Analyst ____ _ 
Check _______ __ 

4 
VJ>2 52' 

5.00 mL 

ug/L 

-····-·- ···-------

5 6 7 8 9 10 

VP2 59' Vl'2 29' LAD DUJ> Vl'2 72' GI'52A GW G' 

5.00 mL 5.00 rnL 5.00 rnL 5.00 mL 5.00 rnL 5.00 

ug/L ug/L ug/L ug/L ug/L 
20 23.5 

--·-··· -·------ ·------··· --------------· ----------··-. ------------ ----------- ------······ -------·---- ---- ------

o.ol o.ol o.ol 

Paga2 



Lower Aquifer 
ACS Field GC #2 

Compound 
Date 
2/20/96 

a,a,a-TIT 
1,4-DCBA 

!TOTAL VOCs (PPM~ o.ol 

Analyst ____ _ 
Check _____ _ Page3 



Ln.h name 
Client 

AnaJvsis dn.te 
- Method 

Description 
Column 

Carri.er 
Data file 
Operat.or 

-25.000mV 

··--- ! 

···-- !_ 

l 
::::··§;· 
-~=! ----- r:=::.: ...... -
···- ~:=~ 
-------r-
··--· ~ ., 
---- I 

~-
---~----;·-

---- ~:::::=:-: .. •· 
-···- :~---··;,, 

ACS FTELD GC tt2 
ACS 
02/20/1996 08:06:17 
PURGE AND TRAP 
PID 
MXT--1 0. 53mm x 15 M 
Helium 
2DATA384.CHR () 
MARK PAULl 

51:~~. OOOmV 
Comoonent Retention Height Area 

I 
i 

\ACK'~'ONE 9.700 2.440 14.~~ it~ 1-DCK 10.658 ~4-~82 ~65. 
~ K & cl_2-DCK 11.4 L 33 14. 1 
!JJKNZENK lj:lll 2~.659 42~.7; rrcE 1 .041 2~ .1 H 
~F~A-TFTfSURRl 1 .61~ 12:0~~ 1 pi K O~UENE lr~~ r~Jo~ 4cr -q iPCK 1 . 475 2~ . 9 
Cl-BH~~H~ r41 ~8.950 4 7.4y 
~&P- N i.076 
I TY N r~~~ l :~M U~J~ ~ . un~nown l 

____j _____________ ···----·-·-··········--·····--·------·-----------·------··--·····---
? 

.. .I 

Component Retention 

~unknown) 9.066 
\CETONE 9.700 
L_l-DCE 9.983 
t.l 2-DCE 10.616 
~~~Z~N~1_2-DCE 11.450 

13.375 
rcE 15.116 
\LPHA-TFT(SURR) 15.616 
1IBK 17.158 
fOLUENE 17.850 
?CE 19.475 
:::I-BENZENE 20.741 
~THYL BENZENE 21.608 
1&P-XYLENE 22.041 
3TYRENE 23.025 
H:lnkno •m ~ c-it( '1 '-'i ,v E 23.200 
(unknown) 26.358 

17 

Height 

2.246 
2.440 
9.165 

34.482 
21.333 
29.659 
19.041 
12.033 
2.437 

35.595 
18.202 
28.950 
21.887 
23.076 
19.414 
19.592 
2.674 

Are? 

11.69 
14.86 
61.57 

265.04 
214.01 
428.72 
283.15 
193.62 
29.78 

402.34 
235.79 
407.43 
338.96 
387.21 
270.34 
342.30 
21.89 

3908.69 

t1 
t1 

M 
M 
t1 
M 

file:///CET0NE


r.ab name 
Client 

Ana_l vsis date 
Method 

Description 
Column 

Carrier 
Data file 
Operator 

-25.60ClmV 

ACS [c'Jlt;I,D GC tt2 
ACS 
02/20/1896 08:06:17 
PURGE AND TRAP 
DB: LCD 
MXT-1 0.53mm x 15 M 
Helium 

_ 1data384.CHR () 
MARK PAULI 

5M(L 

lU24.000mV 
Component Retention Height Area 

-··-i·· 

--!
+ -···t-

--t:o 

' ·-··;;--..:-
·:---=.·:·::..-=:-:-::;: _-_ ..... 

--:r.:-:~1='" 

-~~==--=-~--..,.-
_ _..~:,...--............. "" 

I =:r-=="'-"'-=-·· 
-J- ---- -- -...::::::.: 
--~ .. ---____ ,:-=· 
____ :r===-==--""'""'"" 

::i==--

~unknown I 
~Y~BKNZKNE 

----:l-- I 
J IL4-DCBA (SURRl 
---'"-----------------------------····-·-------------------·-------·----------·----------··--------' 

Component Retention Height Area 

1_1-DCE 10.050 69.409 556.56 
t1_2-DCE 10.683 129.968 885.21 M 
1_1-DCA 10.816 117.415 1244.48 M 
:::::1_2-DCE 11.516 117.338 1431.55 
1_2-DCA 12.600 101.126 1274.48 M 
1 1 1-TCA 12.816 54.261 .734.13 M 
:;cl4 13.616 108.101 2013.70 
TCE 15.183 135.253 2333.99 
1 1 2-TCA 17.650 132.743 1680.30. 
(unknown) 18.550 26.898 330.34 
PCE 19.533 114.946 1616.62 
:a-BENZENE 20.800 59.211 860.83 
1_4-DCBA <SURR) 23.250 59.190 1258.32 

13 16220.52 

10.816 117 -jli 1244.4~ H l!l6 T""! lPl:~ H l : a~ l ~:~ 1 ~~U:9 . 5.1 1 - 53 

1~-~50 26.~98 330.~4 
~ - 33 1~4- 46 1g16. 2 o_ oo 9.211 60.83 

23.250 59.190 1258.32 



Lab nnme 
(;lient 

Analysis date 
Method 

Description 
Column 

Carrier 
Data file 
Operator 

-25.000mV 

···-·---~-____ p-.. ·---
"=-""'"""" -·j 

..... jr-

...... _!-=""" 
;......=..--

-···- 1 
----· h 
.... ,_ ~--· 
·····•- I 

!::::._-..... •• -.... -·-r.:: 
······• -j::~===.,._.r 

·-,.· ---- ·r--

ACS fi'TI<:f_.D GC tt-2 
ACS 
02/20/1996 08:47:48 
PURGE AND TRAP 
PID 
HXT-1 0 .. 53mm x 15 M 
Helium 
2DA1'A385 _ CHR ( ) 
HARK PAUL.I 

512 .. UOOmiJ 
~ornoonent Retention Height Area 

'ACETONE 9 .. 6~1 3.~45 19 .. 3~ tl 2-DCE 10.5 1 60. 18 472.2 
~KK" & cU-DCE 11.425 34.813 346.2 

~ENZENE lj:!il 1!:!ll !!!:~~ H 
· CE 
~L~~A-TFTISURRl 1 . r 1 325. M 
rD ENE 

1 . 41 ~1. 17. 8~1 60. 0 6 0. 4 
~~~BENZENE 19.4 8 31.~08 403. 2 

20.725 46. 17 650. 8 
M&P- XYLENE 22.041 ~9.33~ 664.97 
~TYRENE 23.183 2.44 562.10 
! 

___ ,_, __ , ______ ,_,,_,.,,_.,_ .. , .... _._, _________ , ____ ,_,, _______ , ____ , ____ . _ __j 

Component Retention Height Area. 

(unknown) 9 .. 058 2 .. 179 11.44 
1.\CETONE 9 .. 691 3 .. 245 19.32 
L 1-DCE 9 .. 958 16 .. 880 110 .. 55 

~ftT<2&Dg~_2-DCE 10 .. 591 60 .. 818 472 .. 29 
11 .. 425 34 .. 813 346.23 

BENZENE 13 .. 333 48 .. 768 696 .. 00 
TCE 15.091 31..950 479.85 M 
ALPHA-TFT(SURR) 15 .. 591 20 .. 640 325 .. 35 M 
MIBK 17 .. 141 3.339 41 .. 35 
TOLUENE 17 .. 841 60 .. 000 680 .. 34 
PCE 19 .. 458 31..108 403 .. 82 
Cl-BENZENE 20 .. 725 46 .. 217 650 .. 08 
ETHYL BENZENE 21..591 37 .. 342 583.31 
M&P-XYLENE 22 .. 041 39 .. 334 664 .. 97 
STYRENE 23.025 32 .. 699 458 .. 22 
8'fYREtU!: ~ ~ r,(A-1 L uv f._ 23.183 32 .. 448 562- 10 
(unknown) 26.341 3 .. 040 32.13 

17 6537 .. 34 



r.ah name 
Client 

Analysis dat.e 
Method 

Description 
Column 

Carrier 
Data file 
Operator 

-25.600mV 

ACS l.t'J EI.D GC tt2 
ACS 
02/20/1996 08:47:48 
PURGE AND TRAP 
DE LCD 
MXT-1 0.53mm x 15 M 
Helium 
ldata385.CHR () 
MARK PAULI 

10::;~4 _ CJOOmV 
Comoonent Retention Heieht 

··;~ .. - .. . 

.. L 

-~-_;-.:-==.=:-.-::=:....-:-.:c::~,... 
.. .-,.,.~--==,.......,,_.......,._..,,,.. 
~+---------..... 

-:""'.;-~-----· 

---•T---::==:=:-:·:r....,,.. .... .,.,,,on:r 
--~";:_·-

-7-r ___ .,.::.:-:-.::.r: .•. :r •. :r:::::::_-:: 

--i_"· ---------·---·-··----·""' -;r-

__ " .. ---

;1 1-DCA 
H 2-DC~ 
~ch_l-T A 

rrcK 
l 
~ 1 2-TCA 
i unknown) 
. yK 
'C -BENZENE 
~ 

' !1_4-DCBA (SURRl 
--~- i 
...:!&..-. --------------------------------------···--------------------------------------J 

Component Retention Height Area 

_1-DCE 10.016 125.097 958.48 
.1_2-DCE 10.650 203.021 1342.71 M 

;I 1-DCA 10.800 198.437 2091.34 M 
2-DCE 11.466 163.424 1942.96 

--y=£~~CA 12.583 132.819 1609.40 
12.816 102.321 1533.18 

;cl4 13.583 175.934 3261.96 
~CE 15.150 185.302 3206.75 
_ 1 2-TCA 17.633 162.764 2071.61 
iin"Known) 18.533 18.841 224.41 
>~CE 19.516 180.432 2525.24 
a-BENZENE 20.783 93.320 1345.61 
__ 4-DCBA (SURR) 23.233 77.205 1622.41 

13 23736.04 

10.8~0 l!r!l 11.4 ~ 
HJ~ l~ J l 
15.150 165.302 

17.6~~ 1ji:ll1 18.5 
19. 1 1 0.43~ 20.783 3.32 

23.233 77.205 

Ar·ea 

209J.~4 I! 

~~~~J~ 
3206.75 

2~71.61 24.4 
2525.24 
1345.61 

1622.41 



Lab name 
Client 

Analysis date 
Method 

Description 
Column 

Carrier 
Data file 
Operator 

-25.000mV 
--. ··-······ 

' . ! 
--! 

- ! 
---! 
--I 
··-! 
·-·- t 
~ 

·----~ . .,.......,_. 

-~~: ~:~---===:::::::=:.:::-.:~ 
J --- '----·-· 

ACS l:t'IE:I.D GC »2 
ACS 
02/20/1996 09:28:35 
PURGE AND TRAP 
PlD 
MXT-1 0.53mm x 15 M 
Helium 

_ 2DATA386 _ CHR ( ) 
- MARK PAULI 

512.000mV 
Comoonent Retention Height 

ACETONE 
t1 2-DCE 
~KK & cl_2-DCE 

9.708 
10.616 
11. 450 

7.77~ 214.77 
123.920 

--- r----=-==--=~~-·· .......... _ ................ ~ ... · 
~~~ZENE 13.~50 171.882 

~---·-------:-=: r--·---~~~~·· 
-:'=-'" 
·- :;:::===="="''=-'-'='"'-····-
1-------~ ______ ,_-------

--. :·=--====-=====--=·---------................ ....,... 
- ;~- =----~---~~~-

Component 

unknown) 
\CETONE 
L 1-DCE 
::.I 2-DCE 
~~~Z~N~ 1_2-DCE 
rcE 
1IBK 
roLUENE 
?CE 
~1-BENZENE 
~THYL BENZENE 
1&P-XYLENE 
3TYRENE 
)-XYLENE 
:unknown) 
:unknown) 
'unknown) 

18 

! 

~~~~ENE 
~t~-~~:i~~~ENE 
~- ENE 
l(un nownl ____ .. ____________________________ _____J 

Retention 

9.075 
9.708 
9.975 

10.616 
11.450 
13.350 
15.091 
17.125 
17.841 
19.500 
20.783 
21.650 
22.116 
23.100 
23.300 
25.283 
26.416 
27.591 

Height 

8.960 
7.779 

60.107 
214.778 
123.920 
171.882 
114.909 

14.102 
197.142 
110.029 
163.218 
134.027 
140.518 
127.972 
117.520 

0.825 
4.791 
1 .. 385 

Area 

39.06 
46 .. 76 

414.66 
1699.02 
1257.45 
2498.69 
1742.28 

176.21 
2332.16 
1458.16 
2358.10 
2167.09 
2434.55 
2283.99 
1670.29 

13.23 
50.05 
11.88 

22653 .. 65 

15. 91 114.909 

F-~25 1M: l~~ 7. 4~ 19. 0 10.029 
~0. 783 l!3:jl! ~.650 

.100 1 ~- 7~ 23.300 11 . ~ 25.283 0.8 5 

Area 

46.7~ 
1699.0 
1257.45 

2498.~9 
17 42. 8 

1!!j:l! 
!!l3:!i 
1670.~9 

13. 3 



Lab name 
Client 

Analysis date 
Method 

Description 
Column 

Carrier 
Data file 
Operator 

-25.600mV 

---.!-
--+ 
--~-
-~ 

-+ 
---p--

ACS FIELD GC tt2 
ACS 
02/20/1996 09:28:35 
PURGE AND TRAP 
DE LCD 
MXT-1 0.53mm- x 15 M 
Helium 
ldata386.CHR () 
MARK PAULI 

-·~-~:~~~-~~~=~~;=~~~=~~~::~=~~:::=~:::::'''''~·-~=·····~ 
__ ;,;.. -__ --=:::;·:..:.:==:-.::.:.=::=:::..-::::-;::.7.:::=-_-::.,..,.uon"'lAim.l,...llni"L ""'"'-,.."" 

-----~ ,,--
_;..,; 

,I --===---=--=--=:To";:"""--=-.:-..;...o:.:;:I:T.=:-.,.,...::::.,.,:,":J'.:,.._,=:-;=."'::1::;.:..:..:<::"''"' 
-:-r.--·-· 
-~-=--===-===dNI-II:Illl .. lii ..... OIII,::IO .... d::.llllnUIIffU ....... IItl......,. 

~~...--- _-::::::::-.:=::::-:--=_, .. ,,-.. ,.. .. .,..,..... .... _, ... ~ 
--~--

l024.U00m\T 
...................... Component 

! 

1lunkBown l 
11 1- hA 
;fr21-¥~A 
~gE4 
\ \t 1 2-TCA 
l uni'nown l 
I CE 
lCl-BKNZKNK 
! 
l(unk~8wn l IL4-U BA ISURRl 

-----··--··---------·-------·----·-·-·-·---------------------------·---.1 

Component Retention Height Area 

(unknown) 9.116 81..010 417.76 
1_1-DCE 10.016 493.005 3887.43 M 
t1_2-DCE 10.650 628.826 4900.38 M 
1_1-DCA 10.800 531.310 5904.66 M 
c1 2-DCE 11.500 515.198 6591.30 M 
1_2-DCA 12.600 388.700 4983.69 M 
1 1 1-TCA 12.816 285.703 4523.92 M 
C'Cl4 13.583 478.714 10401.60 M 
TCE 15.150 530.141 10284.31 M 
1 1 2-TCA 17.633 454.732 6515.36 M 
<unknown) 18.550 26.677 '126.32 M 
PCE 19.550 547.881 8092.04 M 
Cl-BENZENE 20.850 344.996 5599.01 M 
(unknown) 22.233 10.917 347.88 M 
1_4-DCBA (SURR) 23.300 5. 217 218.98 M 

15 73394.62 

Retention Height Area 

11:111 
5!!:1!1 

417.76 

ill! I i~8.714 4~ j_ 
1040L60 

530.141 10284.31 H 

lt~~~ 4~tu~ 61*t~~ ~ 
19_~~0 547.881 80~2.04 H 
20- 0 344.996 5599.01 H 

~~J~~ 10.917 
5.217 ~47_~~ H 18. H 



Lab name ACS FIELD GC #2 
Client ACS 

Analysis date 02/20/1996 10:10:07 
Method PU:RGE AND TRAP 

Description PID 
Column HXT-1 0.53mm x 15 M 

Carrier Helium 
Data file - 2DATA387.CHR () 
Operator MARK PAULI 

-25.000mV 
···--r······ 

.. ~- ! 
I 

=::: i 
··-I 
·-·· i 
--I 
··-I --· r 
······r.-· 
~-~= r 
·-' -··· i 
·--· ~-- t=· 

··-. -r-
-1,. 
-·--j;--

-~= t 

512.000mV 
............................ ! Component 

! 
!ACETONE 
I 
~KK & cl_2-DCK 
I 

WKNZKNK 
c~ ~L HA-TFTiSURRl 

! 

~~~UKNK 
~ -BRZ~NK t!&P- L NE 
I 
Kl- XYLENE 
I 

---···--· ··-----·--------···---------·-..J 

Component Retention Height Area 

(unknown) 9.158 0.994 10.47 
~CETONE . 9.725 1.698 11.84<-
~~~Z~N~1_2-DCE 11.458 1.901 20. 45<::.. 

13.383 2.581 38- 73< 
rcE 15.125 2.047 25.49 
A.LPHA-TFT<SURR) 15.633 21.398 329.83-
fOLUENE 17.858 8.501 94. 38< 
P€H 19.491 2.606 33.16 
~ DEHZENE 20.758 2.590 41.95 
ETHYL BENZENE 21.633 1.320 16-55 < 
~&P-XYLENE 22.066 3.025 47.594 
::>-XYLENE 23.266 1.893 50.36~ 
(unknown) 27.575 1.315 10.66 

13 731.46 

Retention Height Area 

9.725 1.698 11.84 
11.458 1.901 20.45 
13.383 2.~81 38.73 
15.12~ 2. 47 25.49 
15.63 21.398 329.83 

17 .8~~ !:~~~ ~~-3~ 19.4 J .1 
~~:6~~ 2. ~0 41l 3. 5 4 . 9 
23.266 1.893 50.36 



T..ah name 
Client 

Analysis date 
Method 

Description 
Column 

Carrier 
Data file 
Operator 

-25.600mV 

·+ 

~-!: 
' -·i-

-+ 

····;-···-·-

... .~;-

.. .J, 

ACS fiT gr,n GC tt2 
ACS 
02/20/1996 10:10:07 
PURGE AND TRAP 
DE LCD 
MXT-1 0.53mm x 15 M 
Helium 
ldata387.CHR () 
MARK PAULI 

1024.000mV 
Comnonent Retention Height Area 

rrcK 15.216 26.639 356.41 
I 
I 
J 

\(unknown l 18.550 26.268 338.93 
l 
! 
! 
! 
IL4-DCBA (SURRl 23.283 90.456 1954.92 

~ ------·-----------··-.. ---------------.. ------------.. ·--·------.. ···--__j 

Component 

:'CE 
'- 1 2-TCA 
·unknown) 
~-4-DCBA ( SURR) 

4 

Retention 

15.216. 
17.666 
18~550 
23.283 

Height 

26.639 
21.227 
26.268 
90.456 

Area 

356.41<=-
261.16.£... 
338.93 

1954.92-

2911.42 



Lab name 
Client 

Analysis date 
Method 

Description 
Column 

Carrier 
Data file 
Operator 

-25.000mV 
·····: ... 

.. i 

······-! 
.... i 
... I 

-- j 
··--- i 
··-· l 

-· i 
·····i:.:::::_ 
··-~ 

:::::_: L 
··-· i··=--=-· 
··- ~=-~--- ~=·,". 

-·- ~ . .: 

~= r~-~-·~-
······-t=--
---· ;.:--=-..=..-.. 
--;-~: 

Component 

~unknown) 
\CETONE 
1_ 1-DCE 
t1 2-DCE 
j~~Z~N~l_ 2-DCE 
rcE 
~LPHA-TFI'<SURR) 
'1IBK 
rOW ENE 
?CE 
:a-BENZENE 
~THYL BENZENE 
1&P-XYLENE 
3TYRENE 
)-XYLENE. 
(unknown) 
(unknown) 

18 

ACS FIEIAD GC tt:2 
ACS 
02/20/1996 10:51:28 
PURGE AND TRAP 
PID 
MXT-1 0.53mm x 15 M 
Helium 
2DATA388.CHR () 
MARK PAULI 

"·-------· 

Retention Height 

9.075 3.484 
9.708 3.017 
9.975 17.421 

10.625 61.522 
11.458 33.998 
13.383 49.022 
15.125 32.384 
15.641 20'. 646 
17.183 3.452 
17.883 59.320 
19.516 31.095 
20.783 45.791 
21.650 37.200 
22.100 39.539 
23.108 32.887 
23.275 32.218 
26.400 3.114 
27.583 1.442 

5J.2.000mV 
. ........................ 1 Component 

I 
i , 

~yK~~~~E 
~EI &: cl_2-DCE 

WENZENE 

tH!!-IIIISURRI 
(INK 

~ -B NZKNE 
!E HY~ BENZENE 
~-lH~~E 
I 
1 

Area 

17.71 
18.87 

118.68 
491.75 
338.48 
725.30 
485.81 M 
333.72 M 

42.66 
675.57 
405.28 
647.56 
584.23 
679.55 
517.78 
511.76 

32.66 
12.55 

6639.91 

[04[L 

(!cv) 

Retention Hei~ht ~.rea 

itA~~ 3.~17 §8.87 
~!: ~~ 4 l-75 

1.4 8 33ti.48 

tp~ t~~~ 725.30 

l :lj! ~~:4~~ ~~~:~2 H 
&6ti 

17.8 3 59.3&0 675.57 
19.516 ~l.Ou5 405.28 
20.783 5.796 6~7.56 
21.650 37.20 5 4.23 
~~J~~ ~2-~87 ~17. 78 2. 18 ll. 76 

file:///CET0NE


Lah name 
Client 

Analysis date 
· Method 

Description 
Column 

Carrier : 
Data file ·: 
Operator 

-25.600rnV 

-+ 
... .;.. 

--~;. 

,.
_;·..o:::::-:-:_-:-.-:-:-:;::·::1."::-:::.:..or 

::~~~~--=-=·-==-·-· 
.1--·-··-··~· ---.,..·----.:......:r-__ ,:~::::-=..=:.;:...-. ... ao=~ 
I 

-·!~~-:::-.:::::::.·.: ........ 
__ _.. 
·---~ 
·--:.·-=-:.-:.:.::....--·- r" 

f~-
i~===~·~~-

··--:r-··-__ .1 
__ i 
·--~T

i 
·-"t· 

ACS FIELD GC tt2 
ACS 
02/20/1896 10:51:28 
PURGE AND TRAP 
DE LCD 
MX.T-1 0.53mm x 15 M 
Helium 
1da ta388 _ CHH ( ) 
MARK PAULI 

10:24. (lCJCJmV 
Component Retention Height 

1 
11 1-D~A 

!!:Ill 
[JPj~ rti-i!A 11·jl ' c :{ 

.C Hs: 64 
! 
I 

~~ 2-TCA 
I -BENZENE 
! 

HJ~~ 13~-~74 1~ : 1R~ 
i 
IL4-DCBA ISURRl 23.300 65.890 

~ -·--· .. -·-·-·-.. ·---.. ---···--.. -··-------·-------.. ---------·---·--..1 

Component Retention Height Area 

L_1-DCE 10.033 103 .. 817 827 .. 72 
:1_2-DCE 10.683 169 .. 440 1168 .. 34 M 
L_1-DCA 10.816 155 .. 701 1626 .. 82 M 
:::1 2-DCE 11.516 136.722 1589.68 
1_2-DCA 12.616 112.232 1377.62 M 
l_l_ 1-TCA 12 .. 833 76 .. 515 1117 .. 97 M -
~Cl4 13.633 144.140 2715.25 
rcE 15.183 158.964 2758 .. 15 
1 1 2-TCA 17.683 137.974 1758.82 
?'CE- 19.583 146.856 2076 .. 00 
:a-BENZENE 20.850 76.155 1113 .. 01 
L_4-DCBA (SURR) 23 .. 300 65 .. 890 1398 .. 95 

12 19528 .. 33 

Area 

!lij:i! : 
. 7~ .1 

~6~8:~~ 111~.01 
1398.95 



Lab name 
Client 

Analysi.s date -
Method 

Description 
Column 

Carri.er 
Data file _ 
Operator 

-25.000mV 
···-······ 

i 
I 

... ,.,I 

·-···! 
-·-·· j 

! 

····- ! 
·-·- ! 
--· ( 
····-···-,~~-

- - l 
----I 

----I 

' ··-·I 
I 

·····- ~ 

·--· f"~' 

-- l . .. ·- ·r--
~= ( 
-·- t 

i' 

AGS FI In.o GC tt2 
ACS 
02/20/1996 13:16:38 
PURGE AND TRAP 
PID 
M~f-1 0.53mm x 15 M 
Helium 
2DATA390 _ CHR ( ) 
MARK PAULI 

2.12 _ OOOmV 
Component Retention Height 

' 
\ 
iACKTONf 9.700 2.25~ 
1 1-DC 9.941 51.16 
I -
I 
!IIEJZENK 13.391 1.90~ 
~t HA-TFT!SURRl l~:M~ 1.8~ 20.8u0 
I 

~~m HJ~~ 8.714 

~~~~~~~~~N~ 10:!!1 !:ill U: 1 LO 0 
!(unknown l 25.275 1.054 

···-·----·---····-·---····-··--' 

Component Retention Height 

unknown) . 
iCETONE . . 
. 1 DOE IJCT 1 ,J D CC.l..c...C> 
~ENZENE 
~CE 
\.LPHA-TFT ( SURR) 
~OLUENE . 
~ 
~NZEHE 
~THYL BENZENE 
t&P-XYLENE 
>-XYLENE 
unknown) 
unknown) 
unknown) 

15 

9.083 
9.700 
9.941 

13.391 
15.141 
15.658 
17-891 
19.525 
20.816 
21.666 
22.116 
23.316 
25.275 
26.416 
27.583 

3.882 
2.253 

51. 167 
1.901 
1.843 

20.820 
8.914 
2.746 
0.552 
0.832 
2.707 
1.080 
1.054 
2.902 
1.380 

Area 

31.86 
13 21~ r t) 

363:09 -:-\_~.A.AJk.NcwiV 
29.15<. 
22.64 

305.51-
96.11<-
35.27 
13.96 
10- 25"-
43.65£.. 
24- 65L.. 
17.14 
29.78 
13.27 

1049.53 

Area 

13.2§ 
363.0 

29.15 
22.64 

305.51 

96.17 

ll:ll 1 -~ 
4.~ 24. 5 
17.14 



Lab name 
Client 

Analysts datP. 
HP-thod 

Description 
Colwnn 

Carrier 
Data file 
Operator 

-25.600mV 

··i·· 

--<-

--.4-. 
-+ 
-··1-

1 
···1! 

1 ·-..,...-----
1 ·r 

::..f~ 
1 

···1-
! 

--t::=..-
~ 

-+ ···-::_ 
···t-... 
---r- ---

~l 
··-*i'-

--4 

ACS Ii'l g{,D GC tt:2 
ACS 
02/20/1996 13:16:38 
PURGE AND TRAP 
DE: LCD 
HXT-1 0.53mm x 15 M 
Helium 
ldata390.CHR () 
HARK PAULI 

1024. UOOmiJ 
Comnonent Retention Height Area 

' ' 
fL2-DCE 11.833 35.496 410.82 
' 
!fCE 15.233 31.962 554.26 
! 
' i 
! 

iL4-DCBA (SURRl 23.333 92.046 1993.32 
~ 

·--~~---------------·---. --- ------------- --- --------' 

Component 

~1 2-DCE 
~CE 
L_ 4-DCBA ( SURR) 

3 

Retention 

11.833 
15.233 
23.333 

Height 

35.496 
31.962 
92.046 

Area 

410.82-l 
554- 26 .L 

1993.32 --

2958.40 



Lab name 
Client 

AnaJysj_s date 
Method 

Description 
Column 

Carrier 
Data file 
Operator 

-25.000mV 

·-···- j 

---· ~ 

····----t;;,;.::::::.:.:....·::::::: 

-·--·- r 
; 

......... : 

--- f 
--- ~ 

·--+-
> • -r 

ACS FIELD GC tt2 
ACS 
02/20/1996 14:01:39 
PURGE AND TRAP 
PID 
HXT-1 0.53mm x 15 M 
Helium 
2DATA391.CHR () 
MARK PAULI 

512.000mV 
, Component Retention Height 
; 
! 

' ' : 
!(unknown l 
:(unknown l 
I . 

: 
i 

illKNZENE 
I 
~LPHA-TFT ( SURR) 

~~~UKNE 
~&P~i~H~~ 
I 
()-XYLENE 
I 
' 

§J~~ 15~J~~ 

13.333 1.919 
15.591 20.428 

11811 4.57~ 
Aij-~ 1.41 

0.8~8 ~fo 1.1 7 
23.225 0.515 

------··-·-·------...... _________ ,_, ___________________ j 

Component Retention Height Area 

(unknownl 9.058 2.693 21.20 UAI~fl/Ot,V~ (unknown) 9.908 150.634 1051.71 
BENZENE 13.333 1.919 28.97.ot! 
A.LPHA-TFT ( SURR) 15.591 20.428 319.12 _.., 
TOLUENE 17.833 4.572 50-24.1-
PeE .. 19.466 1.416 17.61 
G-1 :BENZENE 20.733 0.838 14.91 
H&P-XYLENE 22.033 1.107 20.47< 
0-XYLENE 23.225 0.515 10- 18£.. 
(unknown) 26.366 2.878 26.85 

10 1561_25 

f 

Area 

s1.1o 10 1. 1 

28.97 
319.12 
50.24 
17 -~1 
~t41 
10.18 



Lab name 
Cllent 

Ana.lys]s date 
Method 

DescriptJ.on 
Column 

CarrJ.er 
Data file 
Operator 

-25.600mV 
-r··· . 

···"i-

·-r 
····-!-

-··+ 
--~-
---1-· 
--~, 

-T·-· 
·-T 

::r 
.... .j.. 
~---~
---+ 
----} 
--+ 

'--=" ··---r 
----,---

; 
-·-r· __ L 

ACS FIELD GC tt2 
ACS 
02/20/1.996 14:01:39 
PURGE AND TRAP 
DE LCD 
MX'l'-1 0.53mm x 15 H 
Helium 
1data39l.CHR () 
HAHK PAULI 

( 

VfZ zq 

l024.000mV 
Comoonent Retention Height Area 

' i 
! 
rrcE 15.166 23.870 301.04 
j 
! 
\(unknown l 18.533 23.058 297.81 
! 

I -...,=-
···-~ jl_4-DCBA (SURRl 23.233 79.736 1712.01 
~ I 
_.1_ ___________________ ~~-----·------------------·-----------------·-····---------------··-·-·· 

Component 

TCE 
(unknown) 
1_4-DCBA (SURR) 

3 

Retention 

15.166 
18.533 
23.233 

Height 

23.870 
23.058 
79.736 

Area 

301.04 <... 
297 . 81 L~---

1712.01 

2310.85 



Lab name 
Client 

Ana.lysi.s date 
Method 

Description 
Column 

Carrier 
Data file 
Operator 

-25.000mV 
"! ..... 
. t 

' . -·! 

. ! 
··- i 
_j 

' 
-· i"'~ 

ACS FIELD GC tt2 
ACS 
02/20/1996 14:40:40 

- PURGE AND TRAP 
PID 
MXT-1 0.53mm x 15 M 
Helium 
2DATA392 _ CHR ( ) 
MARK PAULI 

-y:=.::=:.::=::::·=-.-:·:-:::;~::::-.::::-.. :::-..::..:..:..::-.::=::::-..:::::::-;;:.::.::.::-:::.~;: 

·-· 1 
-- 1 
_[r 
-·- ( 
.. ~-

·-· i 
-- ~ 

-~ 

=f 

512.000mV 

VfL 11 

Comoonent Retention Hei~ht Area 

1ACETONE 
'(unknown l 
!lun~own) 
~~R~~~~n) 
! 
'ALPHA-TFT ( SURR l 
i 
~~~UENE 
I 
t!&P- XYLENE 
!STYRENE 
! 
I( unknown l 

. 9.~66 
10. 16 

lt~~~ 
15.891 

1~.81~ 1 . 44 

22.008 
23.141 
25.150 

3.188 25.01 
8.209 
l. !~2 4. 1 
3. 1 

164T M 
Sl: ~ 
52.74 

10.054 140.14t! 

4.9f 53.64 
0.8 1 10.41 

0.804 15.97 
0.507 10.97 
1.806 30.55 

··-------·--··-----------··-·········-··-·--··-··-·-··------.1 

Component 

.unknown) 
~CETONE 
__ 1 DeE 
unknown) 
~unknown) 
·::unknown) 
3ENZENE 
U.PHA-TFT ( SURR) 
rnPHA 'i'Pf' ( BURR) 
~OWENE . 
~ 
1&P-XYLENE 
ITYRENE 
~::unknown ) 
~~unknown) 

15 

Retention Height 

9.050 
9.566 
9.933 

10.216 
11.983 
12.683 
13.325 
15.575 
15.891 
17.816 
19.441 
22.008 
23.141 
25.150 
26.333 

23.823 
3.188 

409.456 
8.209 
1.112 
4.101 
3.691 

21.292 
10.054 
4.947 
0.831 
0.804 
0.507 
1.806 
3.141 

Area 

114.82--- ~ \ 
38 I~: g§ M --- Nb• rJV o ~ L-C-0 u.v ktvow t0 j 

164.34 M 
11.28 
51.09 
52.74..: 

330.14 M-
140.14 M 
53.84 < 
10.41 
15.97 c:: 
10.97 <.. 
30.55 
36.61 

4860.50 



Lab name 
Client 

Analysis date 
Method 

Description 
Column 

Carrier 
Data file 
Operator 

-25.600mV 

I 
r· 

:::~L 
... i. 
-~ 

=I= -t 
-}" 
-f~ 

"""1:. -r-
--t-
-1-__ j..._ 

--f 
j 
·-I? 
-·~---

"T -( 
--,"--

__ ],__ ___ _ 

Component 

:!1 2-DCE 
rcE 
L_4-DCBA ( SURR) 

3 

ACS lt'IELD GC tt2 
ACS 
02/20/1996 14:40:40 
PURGE AND TRAP 
DE LCD 
MXT-l 0.53mm x 15 M 
Helium 
ldata392.CHR () 
MARK PAULI 

1024. (JOOmV 
Comoonent Retention Height 

!cU-DCE 
I 
i 
rrc& 
~ 
i 

! 
! 

11.783 43.918 

15.166 25.330 

{ 

Area 

540.75 

329.49 

i1 4-DCBA fSURRl 23.183 87.364 1880.00 
i -

--------··----·-----··--------i 

Retention 

11.783 
15.166 
23.183 

Height 

43.918 
25.330 
87.364 

Area 

540.75l. 
329- 49 L----

1880.00 

2750.24 



Lab name ACS FIE:LD GC tf:2 
Client ACS 

Analysis date 02/20/1996 15:20:0/:l 
Method PURGE AND TRAP 

Descriptjon PID · 
Column HXT-1 0.53mm x 15 M 

Carrier Helium 
Data file . 2DATA393.CHR () 
Operator· HARK PAULI 

-25.000mV 

--- I 
--! 
---t 
_j 
-i 
-! 
·-t.. 
-·r-=r _, 
·-·l 

=t= -I 
-r-
-~ 

···-··--·' -- ~ 

512.000mV 
Comoonent 

!ACETONE 
!1 1-DCE 
! -
! 
!BENZENE 
I 
iALPHA-TFTI SURR l i . 

~~~UENE 
.! 

~¥iR~~ENE 
i 
!(unknown l 

( 

vf 2-

Retention Height Area 

9.716 1.812 10.~2 9.950 41.055 289. 4 

13.366 l.564 24.84 
15.608 21.364 346.32 

l~J~~ 6. 74~ 
1.14 74.3~ 14.1 

H:~~~ ~j~~ . l~J~ 
25.216 3.216 53.59 

···-·-----·---------···-----·-··-··----------·---·----·-··-··-.1 

Component Retention Height 

[unknown) 
\CETONE 
i 1 DOE (IAw~cwt') 
Bli:NZENE 
l\.LPHA-TFT(SURR) 
fOLUENE 

9.075 
9.716 
9.950 

2.456 
1. 812 

41.055 
1.564 

~CE 
~&P-XYLENE 
3TYRENE 
(unknown) 
(unknown) 

11 

13.366 
15.608 
17.866 
19.483 
22.050 
23.175 
25.216 
26.383 

21.364 
6.748 
1.145 
1.087 
0.668 
3.216 
2.591 

Area 

23.13 2§8: ~~ -<-____ /l/t9 ,- "/11 /)"i.. l-CO (t.odc,vtJw~) 
24-84 ~ 

346.32-
74.32<.. 
14.10 
19- 65C. 
13- 80'-
53.59 
24.58 

893.68 

file:///CETONE


Lab name ACS FIELD GC tt2 
Client ACS 

Analysis date 02/20/1996 15:20:08 
Method - PURGE AND TRAP 

Descriptlon DELCD 
Column MXT-1 0.53mm x 15 M 

Carrier - Helium 
Data file _ ldata393.CHR () 
Operator ·- MARK PAULI 

-25.600mV 
···r··-······-·---···-· 
-··r· 
. _.L 
.J.. 
---1-
--~ 
--~ 
-+ 
--t 
--r 
---y---
··--c 
J~· 

L 
-f 
-+ --+-
·-+-=-·-r-
:I 
_j_ 
_i..· 
~ 

1024.000mV 
----····························· .... Com!)onent 

; 

i 

fL2-DCK 
i 
TCE 
' 
i 
'(unknown l 
i 

!1_4-DCBA (SURRl 
' --'--------------·-·---·-·-------·-------·-··-··---' 

Component 

~1 2-DCE 
rcE 
(unknown) 
1_4-DCBA (SURR) 

4 

Retention 

11.816 
15.200 
18.550 
23.266 

Height 

72.700 
57.557 
24.431 
96.592 

Area 

916-79.:: 
1022.96...( 
317.37 

2101.47-

4358.58 

( 

vfL S2 

Retention Height Area 

11.816 72.700 916.79 

15.200 57.557 1022.96 

18-550 24.431 317.37 

23.266 96.592 2101.47 



Lab name 
Client -

Analysis date 
Method 

Description 
Column 

Carrier 
Data file -
Operator -

-25.000mV 
.. --·y··- .................... ,,, _____ ... . 

- i .... ! 

····· i 
.... ! 

.... : 
...... I 

-- ~ 

--t· 
.-::::: f 

I 

--I 
-· L ··-·r=· 
-I ·- r· 
--- !-

··-··---- ~ 
-- 1 

I 

ACS l<~IEU) GC tf:2 
ACS 
02Th20/1H96 15:59: bl 
Pl GE AND TRAP 
PID 
MXT-1 0_53mm X 15 M 
Helium 
2DATA394_CHR ( ) 
MARK PAULI 

................ ·-- .. .......... ······----

6L 
fL-

ftO 

512.00CJmV 
Comoonent . ...... 

' 

i 
I 

iACKTON~ i1 1-DC ,-
! 
!BKNZKNK 
I 
I 

iALPHA-TFT I SURR l 
t 
~Q~UKNK 
iPG 
\ 
~&P-XYLKNE 
I 
I 

~-~LKNK 
!(un nown) 

·--··-----··--·-·--·--------··---~ 

Component Retention Height Area 

·unknown) 9.091 2.309 19.84 
~CETONE 9.708 2.199 13- 37 ( 
~ 9.941 2.939 19.46 
3ENZENE 13.383 1.385 22.19< 
\LPHA-TFT(SURR) 15.625 21.531 330.25 
rOW ENE 17.858 6.481 70.16 ~ 
?eS- 19.483 1.279 16.64 
1&P-XYLENE 22.066 1.436 24.43"'-. 
)-XYLENE 23_233 0.783 16_67'-
~unknown) 25.225 2.991 51.13 
!unknown) 26.400 2.436 20.63 

11 604_77 

vPL c)\ 

Retention Height Area 

~-708 .941 ~J~~ 1~_37 
1 .46 

13.383 1.385 22.19 
15.625 21.531 330.25 
17.858 6.48§ 70.16 
19.483 1.27 16.64 
22.066 1.436 24.43 

~~:~~~ 0.7~3 2.9 1 ~6.67 
1.13 



Lab name 
Client 

Analysis date 
Method 

DescrJ.ption 
Column 

Carrier 
Data file 
Operator 

-25.600mV 

ACS FIELD GC tf2 
ACS 
02/20/1996 15:59:51 

- PURGE AND TRAP 
DE LCD 

- MXr-1 0.53mm x 15 H 
Helium 
1data394.CHR () 
MARK PAULI 

1024.000mV 

S ~( 
\IPZ- l 

Area ·T···-- ............................ . 

+ 
·········· ···-·········"································· ................ ! Com!Jonent Retention Height 

.... L 

-+ .... ( .. 
--1-
--f 
..... !-

-+ 
··t ---,-
'"'[. 

~+-=---· _ .... 
~±-==-· 
-+ .. -+ 

=r :::t 
-~ --

I 

I 
~1 2-DCK 11.816 106.948 1354.13 I -
! 
n'CK 15.200 83.127 1532.13 
! 
I 
II unknown l 18 _ 550 37.037 484 _ 60 
I 
i 
! 
i 
\1_4-DCBA ISURRl 23.283 96.784 2093.94 
I 

_ .. ..;. 
--+ 
~----- --------·---------------------· __ _: _____ _j 

Component Retention 

-1 2 DCE ('.roc pJ p \ ~::> 1 L 816 
rcE 15.200 
(unknown) · 18 _ 550 
1_4-DCBA (SURR) 23.283 

4 

Height 

106.948 
83.127 
37.037 
96.784 

Area 

1354.13 
1532.13 < 
484.60 

2093.94 ---

5464.81 



Cab name 
Client; 

Analysis dat.e 
Method 

Description 
Column 

Carrier 
Data file 
Operator 

-25.000m\! 

-· I 
---! 

-- ~: 
··---~·::.::.:::..:.::...::::::::·_:::::::-.:= 

~::~ ~ 
f. 

····- ( 
-···· k_~ 
--- . .JF'-

-r 
--- r· 
·-·- ( 
-·-t·· 

--·· L --. ;• 
-- ~ 

ACS FIELD GC #2 
ACS 
02/20/1996 16:40:16 
PURGE AND TRAP 
PID 
MXT-1 0 _ 53mm x 15 H 
Helium 
7.DATA395 _ CI-fR ( ) 
MARK PAULI 

:.:::,_..,..."r"""''""""""w:.:r 

512.000mV 
..... _ .......................... i Comoonent Retention Hei~ht 

1ACKTONE 9.~33 3.580 
rknownl 10. 50 2.3~0 
I un~nownj ltd~ 1.! 1 
I ~~ ~~~n ~: 6~ 
! 
~LPHA-TFT I SURR l 15.625 17.817 

rr~LUKNK 
!P K n:~~~ 5.9~9 

1.6 4 
Cl-BHtKN~ ti&P- KH ~~:6~~ ~.88~ .03 
I 

i~un~nownl R~~~ 0.502 
I un nown) 1.742 

-··-----·---·--··----------·-·---------------·-------' 

Component Retention Height 

unknown) 
~CETONE 
:----1 OCI!i f-'0 r o .. > o ~ u:_ ~ 

9.058 
9.533 
9.933 

16.477 
3.580 

398.268 
2.310 
1.181 
3.190 
4.361 

:unknown) 
·unknown) 
~unknown) 
3ENZENE 
\.LPHA-TFT(SURR) 
WLUENE . 
~ 
~1 BEt~ZEME 
1&P-XYLENE 
:unknown) 
:unknown) 
:unknown) 

15 

10.350 
12.016 
12.733 
13.366 
15.625 
17.866 
19.483 
20.758 
22.058 
23.208 
25.200 
26.375 

17.817 
5.929 
1.634 
0.889 
1.038 
0.502 
1. 742 
3.219 

Area 

85.98~ 
35I~: ~~ =-{ Luvk-tvf:)wrJ) 

27.53 
12.52 
39.33 
63.09 ~ 

241.79--
65.50~ 
20.61 
15.19 
19- 04< 
10.72 
29.19 
30.56 

4197.42 

( 

Area 

19.63 
21-r ~~: ? 
3. § 

241.79 

65.~0 
20. 1 
1~-~9 1 . 4 

10.7~ 
29.1 



r 8 _.a name 
lient 

Analysis date 
Method 

Description 
Column 

Carrier 
Data file · 
Operator 

-25.600mV 

r 
I 

··r 

~
[····· 

T _ _,_...,,_. 

··+· 

+-
1 ··a:,:,. 

+ + .f: 
;-

··r····~-

Acs "'r 17lf' , .... c #'} ACS .I',_ L'> ·-- '-..~ _, tt"<!. 

02/20/1996,16:40:16 
PURGE AND 'l RAP 
DE LCD 
M~f-1 o_53mm X 15 M 
Helium 
lda ta395 _ CHR ( ) 
MARK PAULI 

1024.000mV 
............. ·····················! Component 

! 
I 

' I 
~1 2-DCK 
I -
i 
~CK 
! 
! 
! 

i ~ 
~ I 
-1,- !1_4-DCBA (SURRl 
~ ! 
-L------·-···--------·-·---·-----··--------------··------____j 

Component 

.1 2 f)CE" ~,-, fJ f 1 P 

.'CE 
__ 4-DCBA ( SURR) 

3 

Retention 

11.816 
15.200 
23.250 

Height 

40.682 
22.813 
71.420 

Area 

497.62 
276. 28~ 

1556-90 ----

2330_79 

( 

Retention Height Area 

11.816 40.682 497.62 

15.200 22.813 276.28 

23.250 71.420 1556.90 



I.ah name 
Client 

Ana]ysjs date 
Method 

Description 
Column 

Carrier 
Data file 
Operator 

-25.0(l0mV 

ACS FIELD GC #2 
ACS 
02/20/1996 17:35:14 
PURGE AND TRAP 
PJD 
HXT-1 0.53mm x 15 M 
Helium 
2DATA396 _ CHR () 
MARK PAOL,I 

~) 1::2. OOOmV 
.................... ·············· ...................... ···-I Comoonent Retention Height 

.. j 

·····-! 
!r 

-------.Pi-0· 
-···· I 

·-··· :-
- ~
···- f 
·--- ~ 

--- i 
--- ~ ---: 
----f-
······ b 
--·- i" 

I 

I 
I 
!( unknQwn \ 
11 1-DCK 
!-
~(unknown I 
!BENZENE 
I 
!(unknown) 
! 

~~kJJENE 

~1P~l~r~n 
i 
!r unknown) 

-----~---······ ······-·--·--··--·-·--··--·--·--------·---·-·-------------------------·-------·-------··-···J 

Component Retention Height 

:unknown) 9 .. 108 
t 1 f)CE f.I"Dctf'J OU .. LO 9 .. 925 
:unknown! 12 .. 733 
BENZENE . 13.400 
~LPHA-TFT<SURR) 15.641 
(unknown) 15.950 
fOLUENE . 17.875 
?C& 19.500 
:1 ~E~ZENE 20.775 
~&P-XYLENE 22.066 
(unknown) 25.191 
(unknown) 26.366 

12 

12.451 
26.487 

3.399 
3.099 

19.681 
20.344 

4.967 
1.415 
0.892 
1.224 
1.310 
3 .. 161 

Area 

68.25 • 1 
182.97- t(_,V~!.#tV 

41.75 
58_ 57 L 

294.16---
299 .. 97 

54-67 .( 
17.81 
15.98 
21.66C::. 
21.51 
33 .. 51 

1110.82 

~J~~ ~~Jgt 
12.733 3.~§9 13.400 3. 9 
15.950 20.344 
17.875 4.967 
19.500 

~JU ~0.77~ 2.06 

25.191 1.310 

Area 

1~~:§~ 
4a.75 5 .57 

299.97 

14.67 
7.8~ HJ 

21.51 



Lab name 
C:lient 

Analysis date 
Method 

Description 
Column 

Carrier 
Data file 
Operator 

-25.600mV 

! 
~·::~ 
--+ 
..... \. 

ACS FlB:LD GC tf2 
ACS 
02/20/1996 17:35:14 
PURGE AND TRAP 
DE LCD 
MXT-l 0.53mm x 15 M 
Helium 
ldata396.CHR () 
MARK PAULI 

'v/ f)_ 

1024.000mV 
Comoonent Retention Height Area 

I 

j1_4-DCBA ISURRl 23.266 70.968 1531.42 
' -------····-·······---------.. --... -------.... --.. .--..... ------·--·---... _______ ____J 

Component Retention Height Area 

1_4-DCBA (SURR) 23.266 70.968 1531.42 ~ 

1 153L42 



Lab name 
Client 

Analysis date 
Method 

Description 
Column 

Carrier 
Data file 
Operator 

-25.000mV 

--- i 
...... ! 
-···- j 

-- t 

:-~-r:·~:· 
--···· t-==c--·· .. ~·· 

=-~~ ~.::=;:--
·--- J.. -- r--=-
_,,_ ~--.. 
""""'""'~:"' 
·-·-· -1:...:::-::-.:.-_-u ... · 
---··· -~ -:;;;;;:.n: .. --- :~:-···--·· -·;:.-...:.""· 

Component 

(unknown) 
ACETONE 
1_1-DCE 
t1 2-DCE 
MER & c1_2-DCE 
BENZENE 
TCE 
ALPHA-TFI'(SURR) 
MIBK 
TOLUENE 
PCE 
Cl-BENZENE 
ETHYL BENZENE 
M&P-XYLENE 
STYRENE 
0-XYLENE 
(unknown) 
(unknown) 

18 

ACS F'II<:LD GC tt2 
ACS 
02/20/1996 18:57:02 
PlffiGE AND TRAP 
PID 
MXT-1 0.53mm x 15 M 
Helium 
2DATA398.CHR () 
MARK PAUL.I 

512.000mV 
Com!JOnent 

~~K~~~~E 
~KI & c1_2-DCE 

~&~zENE 

~' ~ ~:;:FIISDRRI ~'K 

Mh~~U~g 
~!ijU~& 
! ______ , _________ , ___ , ___ ,,_,,_, _________ ..._l 

Retention Height Area 

9.075 4.764 24.05 
9.708 3.891 22.92 
9.975 17.279 12LOO 

10.608 61.630 481.33 
1L441 36.429 368.40 
13.341 50.862 746.31 
15.108 32.571 490.64 M 
15.608 20.677 327.27 M 
17.141 4.724 58.73 
17.841 60.559 688.88 
19.475 30.631 40L05 
20.750 49.522 701.53 
2L600 38.148 599.13 
22.050 40.751 687.43 
23.050 36.296 599.85 
23.216 34.983 519.65 
26.366 3.239 29.27 
27.566 1.453 12.76 

6880.20 

Retention Height 

9.70~ 10.60 
11.44 

13.34a 

l~:l~! 17- 4 
19.47 

~~:b~~ 
B:~~~ 

3.891 
61.630 
36.429 
5Q.862 
3z.~71 20. 77 
4. 24 

60.5~9 
30.6.11 
~ij:7st 
~t~~g 

Area 

22.92 
481.33 
368.40 

746.!1 490. 4 K 
3€l- ~ H 
688:as 
401.05 
701.5~ 

~k~~ 



Lab name 
Client 

Analysis date 
Method 

Description 
Column 

Carrier 
Data file 
Operator 

-25.600mV 

ACS FT E[.D GC tt7. 
ACS 
02/20/1996 18:57:02 
PURGE AND TRAP 
DE LCD 
MXT-1 0.53mm x 15 M 
Helium 
ldata398 _ CHR () 
HARK PAULI 

L024.000mV 
Comoonent ---r-------------------- --------------·-- -·------- ----------·-·····-··-·--------- -----·---·-----------·-········ 

; 
--T 

_j_ 
; 

--~!-· 

-~--

--!-
-i-

b.-
1 
---~-

::~-=-----==----'~~-·-
_ __;;-- _::..-

-· .. ----,-
·::r.===-=---==-===·-
___ j_ 
---:-';:=--:-.:n'--:r:.:::.:: .. :..:: 

"" ---'1! ---i:;;;;::-=:o,,.,., •• ,,,. 
... p-r 
---~-

--L 
.:;.--

__ ;~ __ ::;.__ 

Component 

L 1-DCE 
::.1_2-DCE 
l 1-DCA 
::I 2-DCE 
1_2-DCA 
1 1 1-TCA 
~Cf4 
rcE 
1 1 2-TCA 
(un:Known) 
?CE 
~1-BENZENE 
1_4-DCBA (SURR) 

13 

il t-DCA 
'c r 2-DCE 
il f 1-TCA 
tC 4 
rrc& 
i 

ll 1 2-TCA 
!( ilnfnown l 
iPCK 
~1-BKNZKNE 

iL4-DCBA I SURR l 
-- --------------··----···----··-·----·-·-·J 

Retention Height Area 

10.033 120.034 963.25 
10.666 197.789 1425.31 M 
10.816 168.291 1722- 11 M 
11.500 167.948 1964.57 
12.583 153.310 2024.57 M 
12.800 77.635 992.83 M 
13.600 149.678 2863.03 
15.166 178.013 3104.11 
17.633 188.238 2421.50 
18.533 22.129 268.25 
19.550 155.925 2225.73 
20.-816 91.340 1328.19 
23.250 89.785 1917.72 

23221.18 

Retention Height 

l 0~:~868 lg~JU 1 - 00 71.635 
1 - 00 149.678 
15.166 178.013 

23.250 89.785 

Area 

1722.111! 
19~4-~7 
2~6~:o~ 11 

3104.11 

2~~g:~! 
2225.7 
1328.1 

1917.72 



Lab name 
Client 

Analysis date 
Method 

Description 
Column 

CarriP.r 
Data file 
Operator 

-25.000mV 
·-·-··i·--·--·-········-· 

-- ! 
-- I 
-·-· i 
--·I 
---! 
--l 
-~ 

---~-

:::.:::L --- r-~ 
~--- .,.--- r-~ 

-l - ;r==-~·-

-j_. 
--T--

~~ ~t:~: 

ACS FIELD GC #2 
ACS 
02/20/1996 19:37:55 
PlffiGE AND TRAP 
PID 
HX'f-1 0 .53mm x 15 H 
Helium 
2DATA399 _ CHR ( ) 

_ HARK PAULI 

512.000mV 
Comoonent Retention Hei~ht 

~ 
I 

~CK~~~~E . 
~h~ & cl_2-DCE 
l 

:~~~ZENE 
! ~P~A-TFTISURRl 

, oPuENE 
!PeE 
x:!p~~lJZ~~~ 
~rYRKN~ 
I 
I 

9.708 
dj~~ 10.608 

11.441 

r-341 27.7~7 
5.0~1 17.~ 8 

11:~ ~ ~~,r 1. 1 
17. 25 34. s 19.450 17. 
~0.716 ~~J~2 2.01~ 
23.16 17.7 ~ 

~-~--·-------------------------··-----------------·-···-····--·--·' 

Component Retention Height Area 

(unknown) 9.075 2.247 12.52 
!\CETONE 9.708 2.218 12.67 
1_1-DCE 9.975 9.591 64.62 
t1 2-DCE 10.608 32.735 258.96 
~~~Z~N~1_2-DCE 11.441 19.027 188.17 

13.341 27.747 394.38 
TCE 15.091 17.838 261.50 M 
ALPHA-TFI'(SURR) 15.600 11.223 180.02 M 
MIBK 17.125 1.831 22.71 
TOWENE 17.825 34.961 397.57 
PCE 19.450 17.568 227.71 
Cl-BENZENE 20.716 25.642 357.83 
ETHYL BENZENE 21.566 20.488 313.61 M 
M&P-XYLENE 22.016 22.121 374.61 M 
STYRENE 23.000 17.322 233.59 M 
S'f 1 REI:fE- ()-f{{t.-iA/f_ 23.166 17.723 308.76 M 
(unknown) 26.333 2.766 28.06 
(unknown) 27.533 1.507 13.17 

18 3650_45 

Area 

12.67 
258.96 
188.17 

l!l:j! ! 180. 2 H 

~~1:~t Z27. 1 

~11:n M 08. H 



Lab name 
Client 

Analvsis date 
Method 

Description 
Column 

Carrier 
Data file 
Operator 

-25.f300m\l 

__ L. 

··+ 
.. ..J •. 

; 

ACS FIF:I.D GC tt2 
ACS 
02/20/1996 19:37:55 
PURGE AND TRAP 
DE LCD 
MXT-l 0.53mm x 15 M 
Helium 
1data399.CHR () 
MARK PAULI 

l024.000mV 
........ , 

~ i 

Comoonent 

<::--==-~o-= 11 1-DCA 
~-=-.... ~=- ~ f ? DCK ~E;:::..-- f~l-TCA 
f-=--=-·~· gK ;r 

::~.f:-:::=. .... "....... I 

--L it 1 2-TCA 
··'r=~'"' I( UOKOOiiO I 
~ ~~K -~~~- ' -BKNZRNv j=- ! II 

_..:(_ i 
... :r.- 11 4-DCBA (SURRl 
~ . 1-
__ ] __________________________________ ..... _ .. ___________ ,, ___________ J 

Component Retention Height Area 

L_1-DCE 10.033 58.515 463.94 
:1_2-DCE 10.666 97.567 638.11 M 
L 1-DCA 10.816 94.826 1012.09 M 
~1 __ 2-DCE 11.500 87.274 1055.81 
t-f-£~~CA 12.583 70.163 868.57 M 

12.800 47.461 664.71 M 
::!Cl4 13.583 89.877 1688.53 
rcE 15.166 104.279 1810.50 
l 1 2-TCA 17.616 87.675 1114.90 
(unKnown) 18.516 18.290 228.03 
?CE 19.516 93.023 1316.52 
::!1-BENZENE 20.783 43.364 633.45 
l_4-DCBA (SURR) 23.200 39.495 836.82 

13 12331_97 

Retention Height· Area 

23.200 39.495 836.82 





r--------- --------·---- ---

Lower Aquifer 
ACS Field GC #2 

a,a,a-1Ff 
14-DCBA 

lTOTAL VOCs (PPM) 

PK RT 
# 

Analyst ____ _ 
Check ______ _ 

STDl 
so 

STD2 
10 

ICB 
10.0 g. 

run# 

Page 1 

10 
ICV 

333 102% 
1,919 91% 

VP279' 
5.00 mL 

o.ol 

2 
VP286' 

5.00 mL 

o.ol 



Lower Aquifer 
ACS Field GC #2 

Compound 
Date 
2/21/96 

Acetone 
1,1,-DCE 
trans-1 ,2-DCE 
MEK/cis 1 ,2-DCE 
Benzene 

TCE 

MIBK 
Toluene 

PCE 

Chlorobenzene 
Ethyl benzene 
m+p-Xylene 
Styrene 
o-Xylene 

1,1,-DCE 
t-1,2-DCE 
1,1-DCA 
cis-1,2-DCE 

1,2-DCA 
1,1,1-TCA 
Carbon Tet. 
TCE 
1,1,2-TCA 
PCE 
Chlorobenzene 

a,a,a-TFT 

1,4-DCBA 

!TOTAL VOCs (PPM) 

3 
VP2 79' LAB DUP 

5.00 mL 

ug/L 

o.ol 

Analyst _____ _ 
Check _________ _ 

4 
GP143 

5.00 mL 

ug/L 

40 58.5 

8277 176.0 

4095 85.2 

5 6 7 8 9 
GP143 GP144 GP145 GP145 GP70A 

1.00 mL 1.00 mL 1.00 mL 5.00 mL 1.00 mL 

ug/L ug/L ug/L ug/L ug/I. 

2541 252.2 1810 172.2 

1148 105.2 

0.41 o.ol o.ol o.ol 

Page2 



Lower Aquifer 
ACS Field GC #2 

a,a,a-1FT 
1,4-DCBA 

!TOTAL VOCs (PPM) 

Analyst ____ _ 
Check ____ _ Page3 



Lah name 
Client 

Analy-sis date 
Method 

Description 
Column 

Carrier 
Data file 
Operator· 

-25.000mV 
·-·-··-r··-······ ....... . 

' '"l 
-·! 

-·····- j 

---! 
_j 

ACS FJELD GC tt:2 
ACS 
02/21/1996 08:27:21 
PURGE AND TRAP 
PID 
MXT-1 0.53mm x 15 M 
Helium 
2DATA401.CHR () 
MARK PAULI 

512.000mV 
..... ··················----~ 

' I 

Component 

-! I 

~~~. ~CK~~~~K := r·- ~~K & cl_2-DCK 
-·· j=~ 

---- ~;=:--··- r~ 
--- ;.-.------· 
-·- L I K 
- --r==· H~,N~ENE :: .·: ~-- . -H ~~:NZKNK 
-- . I 
_J__----·------------··--·---------·---·-----·-···-----___J 

Component Retention Height Area 

(unknown) 9.066 1.781 10- 68 . 
ACETONE 9.716 2.656 15.76 
1_1-DCE 10.000 8.751 59.62 
tl 2-DCE 10.650 32.940 264.09 
BEK & c1_2-DCE 11.500 20.176 208.45 
BENZENE 13.458 27.785 416.98 
TCE 15.233 18.669 277.72 t1 
ALPHA-TFT<SURR) 15.733 11.623 180.87 t1 
MTBK 17.258 2.502 29.78 
TOLUENE 17.933 35.400 401.07 
PCE 19.558 17.496 227.32 
Cl-BENZENE 20.825 27.562 394.26 
ETHYL BENZENE 21.675 20.833 326.94 t1 
M&P-XYLENE 22.125 22.165 374.22 M 
STYRENE 23.125 18.674 252.37 M 
0-XYLENE 23.291 18.964 333.96 M 
!unknown) 26.416 1.910 16.67 

17 3790.76 

Retention Height 

~tn~ 
27.715 18.6 9 
11. g 3 

r~:4l~ 27.5 2 
2~.8 3 1 .6 4 
1 .964 

Area 

15.7R 
~8t~g 
416.98 
277.72 M 
1~0.87 H 9.78 
4 1.07 
227.32 
394. ~6 
~2t§~ ~ 
3~3.96 M 



Lab name 
Client 

Analysis date 
Method 

Description 
Column 

Carrier 
Data file 
Operator 

-25.GOOmV 

.. .!. 

··--t· 

···+ ·-r 
·-·~;:=·-

----~=-=-:=:::.~:-.:.:.-

••••• ~ol..t" 
~._ ______ ..... 

-·-:-.........-----.. __.;;:_==::;....-~ 
---~--=~
···-!' 
... J. 

'-··-···-··-
·--:~-:;:::·· ____ ..... ., .. _. 

·····-:.::. 
·····~:~;;~:u<J:JII:nur 

·-···T--

.. :.1: 

.. -.::. 
---~ ____ .J.__ __ _ 

Component 

1_1-DCE 
t1_2-DCE 
1 1-DCA 
ci_2-DCE 
1_2-DCA 
1_1_1-TCA 
CC14 
TCE 
1 1 2-TCA 
(unKnown) 
PCE 
Cl-BENZENE 
1_4-DCBA (SURR) 

13 

ACS F'TF:LD GC tt2 
ACS 
02/21/1996 08:27:21 
PtmGE AND TRAP 
DE LCD 
MX1'-1 0_53mm x 15 M 
Helium 

_ ldata40L CHR ( ) 
MARK PAULI 

1024.000mV 
Comoonent 

I 

i1 1-DCA 
k:f 2-DCE 
~~~1-TCA 
I 
I 
~~Rknownl . 
d-BKNZENE 
\ 
I 

~l_ 4-DCBA ( SURR l 
--·-·--·-··---------·--·-·-··------------···--.J 

Retention Height Area 

10_066 64_960 53L54 
10_716 12L 246 852_99 M 
10.850 123.779 1320.75 M 
11_566 11L464 1392_08 
12.683 99.573 1301.95 M 
12_916 60.913 830_09 M 
13.716 111.178 2208.53 
15.316 134.502 2340_26 
17.733 131.911 1677.80 
18.633 28_039 347_99 
19_616 112.969 1595.53 
20_883 57_122 833_48 
23.316 63.347 1346.21 

16579_21 

Retention Hei~ht 

10.850 123_779 
11.566 111.~64 
i~:n~ 1Yt 1~ 1 .31 134.50 

18.~3~ 1~~j~~ ~5:8~3 7.12 

23.316 63.347 

Are3. 

1320.75 H 
1392.0~ 

~~~:~~ H ~340.26 

1~~~:~~ 
833.48 

1346.21 



T.ab nnme 
Cl ien1; 

Analysis dnt.e 
Method 

Description 
Column 

Carrier 
Data f"il e 
Operator 

-:25.000mV 

~~~l~ 
-;:.:..,... ........ ., ... ,,. ... 
r=._,,......,,,.. . 

..... ,-
i 

~~::~ ;::::.:._--..-· 
i 

·-··· ;."" 

ACS fi'lRLD GC #2 
ACS 
02/21/1996 09:07:44 
PlJRGE AND TRAP 
l!lD 
MXT-1 0.53mm x 15 M 
Helium 
2DATA402 _ CHR ( ) 
MARK PAULI 

512.000mV 
Component Retention Height 

! 
~CKTONE 
Itt 2-DCE 
rn &: c 1_2- DCE 

mllzENE i ~:;:F!ISURlll 
~CE 
~to~~N~i~hNE 
~-XYf~NE 
! 

9.741 5~J~~ 10.658 
11.508 35.456 

K4U r-308 
J:46! l! jll 

stH 17. 4! 
19.56 30.216 
2t~~~ 48.sB 37.8 
23.~38 23. 0 ~tR~1 

-.1.....----------···----·--······----·-----····-··-------·-----·------i 

Component Retention Height Area 

!unknown) 9.075 3.294 17.78 
~"CETONE 9.741 3.493 21.95 
i 1-DCE 10.008 16.322 112.85 

~R2&D~~-2-DCE 10.658 59.368 472.72 
11.508 35.456 369.15 

BENZENE 13.483 49.308 751.45 
T.CE 15.241 32.460 482.58 M 
ALPHA-TFT(SURR) 15.741 20.745 324.99 M 
~BK 17.241 4.565 55.46 
TOLUENE 17.941 59.712 681.16 
PCE 19.566 30.216 395.86 
C:l-BENZENE 20.833 48.513 693.32 
ETHYL BENZENE 21.683 37.853 589.62 
!.'1&P-XYLENE 22.133 39.756 684.20 
STYRENE 23.133 35.671 559. 10 
,)-XYLENE 23.300 34.697 550.61 
!::unknown ) 26.450 2.129 19.26 

17 6782_04 

Area 

21.9~ 472.7 
369.15 

lij:l! K 35 . H 

6~1: lg 3 5. 6 
69~.3~ 58 .6 
~5~.10 5 .61 



Lab name 
C";lient 

Analysis dat.e 
Met. hod 

DeAcription 
Column 

Carrier 
Dn.ta file 
Operator 

-25.600mV 

.T 
.... i 

..... .L 
. i 
-····!~ 

....... 
.. ..! • 

.. + 
"··t· 

---=~~.=-..:--~:::.-:: ;:-..,. 
.• ,,,;,{~ .... -:-:::.:::::.::.::::::.::o...,r..n,.,....n• 

:.... .. ~·· 
·._J: 
:.~i=-::.~-::::.·;~;;:;:::::..._ ..... ., .. 
·······t-~~"--=-''-".:0~~·="' 

.·····~--········ 

--~ 
-~ 
; ·, 
,.. .... ! 

'j 

:-···~.._· ----

Component 

1_1-DCE 
t1_2-DCE 
1_1-DCA 
c1 2-DCE 
( nrzh:'fl:S\lrrt /, Z...OCA-
1_1_1-TCA 
CC14 
TCE 
1 1 2-TCA 
(un"Known) 
PCE 
Cl-BENZENE 
1_4-DCBA (SURR) 

13 

ACS FIE fJD GC tt2 
ACS 
02/21/1996 09:07:44 
PURGE AND TRAP 
DE LCD 
MXT-1 0.53mm x 15 M 
He.l ilun 
ldata402.CHR () 
MARK PAULI 

l024.000mV 
............. , Component 

! 
11 1-DCA 
'cT 2-DCK 
11 f 1-TCA 
~gEl 
! 
! 

jtuRknownl 
C~-BKNZKNK 
l 
i 

~1_4-DCBA (SURRl 
---··-·····----·-·-···-··----------·-------··-----1 

Retention Height Area 

10.066 123.426 1000.36 
10.716 205.694 1514.97 M 
10.866 188.333 1965.51 M 
1L583 178.856 2149.01 
12.716 155.020 2006.07 M 
12.933 9L193 1252.18 M 
13.733 170.601 3425.18 
15.300 195.631 3364.18 
17.716 198.056 2542.59 
18.616 23.364 29L36 
19.616 177.926 2509.37 
20.900 102.038 1479.59 
23.333 97.870 2112.64 

25613.00 

Retention Height Area 

10.8~6 166.

1
r 196pl 6 

lf.-~ 3 1~8. 6 21~ . ~ K ~~ 6· 3 H :l H 1 . 1 
15.300 195.631 3364.18 

1~-~16 2~-~64 2~5~:~~ 1 . 66 17 . ~6 20.9 0 102.0 8 147 . 9 

23.333 97.870 2112.64 



r.ah nn.me 
Clic-mt 

Ana.l vais dat;8 
· Method 

Descrjpt.ion 
Column 

Carrier 
Data fLie 
Operator 

-25.000mV 
. -·T·--···· 

..... i 
···-· i 

.... ! 

.... ! 
---·--! 

···- (:>" 

:=-i~~~=~~~::-:~:·. 
---- ~-------·---··---·--:c:o::::::-·•·· 

ACS I<'IELD GC U:J. 
ACS 
02/21/1996 09:48:44 
PUHGE AND TRAP 
PTD 
MXT-1 0.53mm x 15 M 
Helium 
~DATA403.CHR () 
MARK PAULI 

~ ~:::::~-~~~"·:=~~-- ~-·'"" ................ . 
--· )._,.,_ ........ - ...... . --r-__ ............ - ...... ~="~ 
--- ::=:-_-=:.:=~:.:::::::::::· ............ .....,....,.,=--=.,,~...,.....,... 
--. f=-=-~~~~.2.~=~-=~~-~~:~~:~':~~~:o-

-----

51::~. OOOmV 
Component 

~yK~~~~K 
~KK & cl_2-DCE 

~~NZENE 
~~~UA-TFTISURRl 
~0 UENE 
!PCE 

~- ~~NE 
~t~-HN~~~~ENE 

. i( un nown l ::=-..i ___________ --·-······------------·-------······-·-----·- ··-------·····--·--·-···-""''''''' ___________________________________________________ , 

Component Retention Height Area 

.unknown) 9.066· 8.595 61.79 
\.CETONE 9.716 9.982 59.74 
1_1-DCE 9.983 69.588 499.03 
t.1 2-DCE 10.650 161.700 1185.92 
1ER & c1_2-DCE 11.466 122.475 1266.35 
3ENZENE 13.383 167.425 2511.78 
rcE 15.150 112.089 1696.17 
!I.LPHA-TFT(SURR) 15.658 75.362 1222.01 
1IBK 17.166 13.899 177.77 
rOLUENE 17.883 197.369 2332.09 
?CE 19.533 107.594 1445.34 
::a-BENZENE 20.825 161.284 2363.04 
~THYL BENZENE 21.708 133.187 2157.32 
1&P-XYLENE 22.158 139.226 2471.21 
3TYRENE 23.175. 127.972 2291.89 t1 
)-XYLENE 23.325 120.052 1736.77 M 
(unknown) 25.333 0.878 14.39 
(unkno"1n) 26.450 .4.583 42.93 

18 23535_54 

Retention Height 

9.716 9.98~ 
10.650 161 70 
11.466 122:47 

Area 

59.74 
1185.92 
1266.35 

f!5§!: l~ 1 7 :¥1 
2 3 .09 
1445.34 
~r~~j~ 
H~S:~~ ~ 

14.39 



Lab name 
Client 

Analysis date 
Method 

Description 
Column 

Carrier 
Data file 
Operator 

-25.600mV 

' ··;· 

... .L 

Component 

·unknown) 
L_1-DCE 
:-.1_2-DCE 
l_1-DCA 
:!1 2-DCE 
l_2-DCA 
l 1 1-TCA 
~Cf4 
rcE 
l 1 2-TCA 
~unknown) 
?CE 
~1-BENZENE 
runknown) 
l_4-DCBA (SURR) 

15 

ACS J:i'IEI,D GC tt2 
ACS 
02/21/1996 09:4H:44 
PURGE AND TRAP 
DE LCD 
MXT-1 0.53mm x 15 M 
Helium 
lda ta403 _ CHR ( ) 
MARK PAULI 

Retention Height 

9.133 73.604 
10.050 463.538 
10.683 508.587 
10.833 531.320 
11.533 499.584 
12.633 398.800 
12.866 . 303.130 
13.633 491.372 
15.216 535.576 
17.683 453.853 
18.583 25.088 
19.583 544.213 
20.883 348.281 
21.633 8.545 
23.366 230.226 

1024.000mV 
Comoonent Retention Height Area 

9 !r 13J !ll!:!l i lt i ~~t ~ 
13.6y3 4~1. 2 10794.6~ H 
15.2 6 5 5.576 10126.2.! H 

16.~83 25.068 617.65 H 
19. 83 544.213 7819.96 M 
~0.663 348.281 5243.~5 t! 
1.633 8.545 206. 4 H 

23.366 230.226 5087.85 

Area 

509.61 
3848.26 M 
3479.14 M 
6259.87 M 
6315.07 M 
5094.74 M 
4858.74 M 

10794.89 M 
10126.22 M 
"6414.63 M 

617.65 M 
7819.96 M 
5243.55 M 

208.54 M 
5087.85 

76678.72 



Lah name 
Client 

Anal vsis dat.e 
- Method 

Description 
Column 

Carrier 
Data file 
Operator 

-25.000mV 
............•................................ 

. ... I 

--·-! 
---- ~ 
·-···-· I 
--- ~ 
·-·--(--_____ l 

-j 
--I :. _____ ? 
. I ---·- .. 

'--- f 
-·t ... 
-··- ~ 
------~--

,..---· ~ 
-····· 1 j• 

ACS FI EL.D GC tt2 
ACS 
02/21/1996 10:28: ~12 
PURGg AND TRAP 
PID 
MXT-1 ()_ 53mm x J-5 M 
Helium 
2DATA404 _ CHR ( ) 
MARK PAULI 

512.000m1J 
Comoonent 

'ACETONE 

~EK & cl_2-DCK 
i 
!BENZENE 
rrc& 
'ALPHA-TFTI SURR l 
! 
ITOLUKNE 
!PCE 
:Ct-BEN~KHE 
!K ~L ~N~KNE 
~~ -aN N 
l 

"----'-~-----·-----------------------------------·····------------------------------·······--········-----------.i 

Component Retention Height Area 

(unknown\ 9.158 1.189 12.95 
ACETONE 9.725 1.754 10.41.:: 
MEK & cl__ 2-DCE 11.475 1.692 19.50< 
BENZENE 13.416 2.369 36~21<-
TCE 15.191 1.658 20.32. 
ALPHA-TFT(SURR) 15.691 21.434 339.24-
TOLUENE 17.941 8.771 97 .24< 
fl8H , 19.600 2.032 25.70 
61 DENZE11E: 20.883 2.193 36.22 
ETHYL BENZENE 21.750 1_068 13.16..:. 
M&P-XYLENE 22.200 2_442 39. 52< 
0-XYLENE 23.400 1.656 45_41c.. 
(unknown) 26.466 2.629 22.77 

13 718_65 

Retention Height Area 

9.725 L754 10.4.1 

11.475 1.692 19.50 

13.416 2-~~9 36.21 
15.191 1. 8 20.32 
15.691 21.4 4 339.24 

17.941 8.77~ ~7.24 
19.600 ~j~3 5.70 

r'!! !pi t~~~ J~ ~ 4 .41 



Lab name 
Client 

Analysis date 
Method 

Description 
Column 

Carrier 
Data file 
Operator 

-25.600mV 
~-- ... -. . . . .. --- .. 
. i 
~-- r 
-~--~ 
·----1-

··+ 
'---~ 
~-+ 
!-·-t 
.......... 
. I r·r--
:----~ 

--"' 1 j.-

c.:~ 
~---L 
L..!= 
'-~ 
f-i""' . ,·...._. 
··-·j--

:·f
~~.i 
~( 
:.._ . ..;, 
' ... J. 

Component 

TCE 
1_1_2-TCA 
(unknown) 
1_4-DCBA (SURR) 

4 

ACS FIELD GC tt2 
ACS 
02/21/1996 10:28:32 

- PURGE AND TRAP 
DE LCD 
MXT-1 0.53mm x 15 M 
Helj_um 
1data404.CHR () 
MARK PAULI 

1024 _ OUC1mV 
Comoonent Retention Height Area 

-! 
! 
! 
rrcE 15.266 
! 

26.094 378.86 
! 
!(unknown l 18.650 26.376 34B.15 
i 

!l 4-DCBA !SURRl 23.416 99.519 2161.68 
1-

----------------------------------------------------------1 

Retention 

15.266 
17.716 
18.650 
23.416 

Height 

26.094 
18.608 
26.376 
99.519 

Area 

378.864.. 
237.82~ 
348.15 

2161.68 ___, 

3126.50 



Lah name ACS FIELD GC tt2 
Client: ACS 

Analysis dat.e 02/21/1996 11:09:30 
Met.hod PURGE AND TRAP 

Description PID 
Column MXT-1 0.53mm x 15 M 

Carri.er Helium 
Dat.a file 2DATA405 _ CHR ( ) 
Opera t.or ·- MARK PAULI 

-25.000mV 

·····! 

·-! 
··- ! 
-- L 
·--~. 
- "L-... --- i 

:=~--
-- f-:_c=-· 
- r-· ....... 
- ~. ·- p--== .................. 
·- ~.:;:Q:;Sa.· 

!:--~·-- :t==-· 
··- .. ._......-..· ; ......... 

5J.:?.OOOmV 
Comoonent Retention Height Area 

'ACETONE 
it1 2-DCE 
~E[ & c1_2-DCE 
! 

!ll~NZENE 
!Tt.:E 
~y~~A-TFT I SURR l 
TOLUENE 
IPCE 
1Cl-BKNZENE 
1ETHYL BENZENE 
~~hH~~NE 
i 

9.716 
10.633 
11.466 

13.400 

t~J~~ 
17.950 
19-600 
~~:~~~ 
~~:~5~ 

3.873 
55.544 
35.391 

49.151 
32.143 
20.421 
4.687 

60.950 
29.976 
48.425 
37.227 
39.289 
34.306 

23.53 
409.66 
366.59 

739.6~ 481. 7 H 
332.Q

1 
H 

5B.tiu 
698.96 
395.03 
699.09 
594.60 
676.87 
519.50 

··- ~ --·--------------··-----------------------1 

Component Retention Height Area 

unknown) 9.066 4.227 22.16 
~CETONE 9.716 3.873 23.53 

~I 12~E~E 9.983 18.890 130.31 
10.633 55.544 409.66 

1E"l{ & c1_2-DCE 11.466 35.391 366.59 
3ENZENE 13.400 49.151 739-65 
~CE 15.183 32.143 481.73 M 
~LPHA-TFT( SURR) 15.691 20.421 332.68 M 
1IBK 17.250 4.687 58.62 
~OLUENE 17.950 60.950 698.96 
)CE 19.600 29.976 395.03 
;1-BENZENE 20.883 48.425 699.09 
nHYL BENZENE 21.758 37.227 594.60 
1&P-XYLENE 22.225 39.289 676.87 
) XYLENE 5/'1/2-f.P fi... 23.225 35.772 591.57 
)-XYLENE 23.408 34.306 519.50 
:unknown) 26.466 3.178 27.92 

17 6768.46 



(,ab name 
Client 

Analysis date 
Method 

Description 
Column 

Carrier 
Data file 
Operator 

-25.600mV 
··r·······-··- .......................... . 

···l· 
j 
····!·· 

.... ~ 

··-l· 
·-t 
·--~--

··p.-

_:}:~ -""'":::::'"~::~ 
:>--~=--=r 

--:-----=---.,r ---· .... -----... 
··-:-..::=--=::--=-..._.,.-
. ..j. 
··-t..---..:..-=: .... ,., ....... ~ .. · 
--x· .... "1=.---,"""'" 

:~r---==-=· 
_:( 
-~~---=-, 

ACS FIEIJ) GC tt2 
ACS 
02/21/1996 11:09: ~j() 
PURGE AND TRAP 
DE LCD 
HXT-1 0.53mm x 15 H 
Helium 

_ 1data405.CHR () 
_ HARK PAULI 

l024.000rnV 
Comoonent 

'''''''! 

' ' 
i1 1-DCA 

~
: f 2-DCE 
• r 1-TCA 

CTif 
: cR 
i 
'(unknown) 
!PCE 
:Cl-BENZKNE 
i 

Retention Height 

10.833 114.017 11.513 0.~ 4 B:§ ~ 1 tx ~ 
15J 0 1 5.J 3 

18.650 21.073 
~9.666 151.7~9 
w0.950 86.9Z4 

!1-4-DCBA (SURRl 23.416 89.238 
..... 
....:i.._ ------------· ·------·----·--·----·---.. ·-·---' 

Component Retention Height Area 

._1-DCE 10 .. 050 114.512 916.09 
~1_2-DCE 10.700 164 .. 136 1134.30 M 
L_1-DCA 10.833 154.067 1598.12 M 
:!1 2-DCE 11..533 160.454 1894.37 
l_2-DCA 12.633 146 .. 506 1952 .. 38 t1 
L 1 1-TCA 12.850 74.460 936 .. 42 t1 ::;cr4 13.666 132.957 2640.69 
rcE 15.250 175.383 2995 .. 88 
L 1 2-TCA 17.733 185.066 2409.59 
:U:n'known) 18 .. 650 21..073 259 .. 25 
?CE 19.666 151.789 2153 .. 79 
::;!-BENZENE 20.950 86.924 1275 .. 79 
L_4-DCBA (SURR) 23.416 89.238 1918.94 

13 22085 .. 61 

Area 

1198.12 H 1 ~4.37 
48:~§ H ~ 95.88 

259.2~ 
2153.7~ 
1275.79 

1918.94 



Lab name ACS FIELD GC #2 
Client ACS 

Analysis date 02/21/1996 11:49:37 
Method PURGE AND TRAP . 

Description PID 
Column MXT-l 0.53mm x 15 M 

Carrier Helium 
Data file- 2DATA406.CHR () 
Operator MARK PAULI 

-25.000mV 

--,- t -,-
---- I _,. 
-~.,. 
--- r 

t 
=--= f.;:--~ 
- r-· 
- ~ 
--t· 
:~--= ~-

i' 

512.000mV 

r 

vP 1. 1-1 

Comoonent Retention Height Area 

~ACETONE ~- 741 2.083 11.62 
!l 1- DCE .975 7.838 54.86 ,-
~unknown) 12.808 7.731 100.73 
E~ZENE HJ~~ 4.906 77.~8 c 1.163 13. 9 

\(unknown l 16.016 9.265 130.02 H 
I 

~~LUENE 17.~0~ 10.~~0 1R~~ ' E 19. 2 1. 4 
. -BENZENE 20. 7 0. 67 15.09 
i 

~~hH"~NE ~~:~~~ 1.~6g ~A-2~ 0. 4 z.1 
!(unknown l 25.275 1.950 32.30 

---··-----·--·····-·-·------·-·--.J 

Component Retention Height 

(unknown) 9.125 
~CETONE .

1 
_ 

0
.,, _. ,.._ 9 _ 741 

: 1 BCE ro• 1~ ~ 9.975 
i unknown l 12 -808 
BENZENE 13.466 
TCE 15.208 
~PHA-TFT(SURR) 15.700 
(unknown) · 16.016 
TOLUENE . 17.908 
PGE 19.525 
31 BENZENE 20.775 
~&P-XYLENE 22.100 
)-XYLENE 23. 283 
(unknown) 25.275 
(unknown) 26.441 

15 

4.465 
2.083 
7.838 
7.731 
4.906 
1.163 

21.339 
9.265 

10.120 
1.884 
0.767 
1.966 
0.945 
1.950 
2.114 

Area 

30.58~ 
11.62 
54.86 

100.73 
77-48 <. 
13.59 

318.63 M-
130.02 M 
111.88 ~ 
24.00 
15.09 
31.22<:: 
22.12L 
32.30 
19.07 

993.17 



r.ab name 
Client 

Analysis date 
Method 

Description 
Column 

Carrier 
Data file _ 
Operator _ 

-25.600mV 

' 

+ 
···t 
•·i--
' ····r--

T 
.:f::-~ 
-1-

·-'-·~ . .L-

···f-
····~ 

··-r ·r--··--
I 
~1 
--~· 

ACS FIJ:U.,D GC tf2 
ACS 
02/21/1996 11:49:37 
PURGE AND TRAP . 
DE LCD 
MXT-1 0.53mm x 15 M 
Helium 
1data406 _ CHR () 
MARK PAULI 

1024.000mV 

( 

VPL i4 

Co~oonent Retention Height Area 

ku-ocE 11.866 53.678 673.57 

rrcE 15.300 41.647 733.82 
! 
\ 
11 unknown l 18.600 15.715 200.46 
} 

!1_4-DCBA (SURRl 23.316 91.162 1975.68 
I 1 -:r 

.........__ ____ ·--------------··-··------·---·-····-------·-------··j 

Component Retention 

4 2 DCF!:f/~n"f't:. 11.866 
~CE 15.300 
·unknown) 18.600 
L4-DCBA ( SURH) 23 _ 316 

4 

Height 

53.678 
4L647 
15.715 
9L162 

Area 

673.57 
733.82 ~ 
200.46 

1975.68 ---

3583.52 



Lab name 
Client 

Analysis date 
Method 

Description 
Column 

Carrier 
Data file 
Operator 

-25.000mV 
·····-r-· ..... 
.... I 
..... ! 

' --- i 
·--· I 
··-· i 
-··-· i 

ACS FIELD GC tt:2 
ACS 
02/21/1996 12:30:00 
PURGE AND TRAP 
PID 
MXT-1 0.53mm x 15 M 
Helium 
2DATA407.CHR () 
MARK PAULI 

512.000mV 
. ......................................... ! 

! 

--I i 

Component 

-i i 

::~~~f- ll ~~~B8~n l 
·-··· I ! 

:_·.::_ t: ll unknown\ 
--- r iBENZENE 

I IT~ 
-- ~~--- ~LPHA-TFTISURRl 
-··-I ! 

=:_-:: t" ~~~UENE 
-··-·[-·· ~1 BENZENE 
-- I. j -

=~ ~ ~~hfl~~NE 
-··- i( unknown) 
__ ...L....,._ _____________________ -;--·---------------···-·------.:.. ___________________ .1 

Component Retention Height 

(unknown) 
!- 1 DOE ~or,,.; 4 f.-L-t¥:> 
(unknown) 
BENZENE . 
rcE 
!\LPHA-TFT(SURR) 
fOLUENE . 
P€ffi--
Jl BENZENE 
:1&P-XYLENE 
)-XYLENE 
(unknown) 
(unknown) 

13 

9.125 
9.950 

12.766 
13.400 
15.183 
15.683 
17.941 
19.591 
20.900 
22.233 
23.433 
25.375 
26.475 

1.498 
1.855 
3.548 
5.203 
0.923 

19.581 
8.578 
2.003 
0.786 
1.833 
0.695 
1.945 
2.580 

Area 

14 _ 60 _ (~·'luvovN) 12-67 .. ,., 
44.07 
76.42<. 
11.07 

308.77--
94.25 <. 
26.36 
13.96 
30-22 .z... 
14.18~ 
32.01 
"25- 62 

704.19 

( 

Retention Height Area 

9-g~5 1.498 14.§0 
9. D 1.855 l2.ti7 

12.7~~ 3.548 44.07 14 5-§~3 76.47 1 .1 0- 3 11.0 
1 .6~3 19.581 308.77 

17. 9§ 1 ~-578 94.25 
19.~ 1 .003 26.36 
20. 00 0.786 13.96 

~tH~ 1.8~3 ~o_zs 
0.~ 5 4.1 
L 45 2.01 



[,ah name 
Client 

Analysin dat.e 
HP.t.hod 

Description 
Column 

Carrier 
Data file 
Operator 

-25.600mV 

... l 

·--+-

. ~

--!·· 
""1" 
-r· 
··'"I''--

; 
.T 
_--~r~· 

.. .1.. 

J-
·!-
·+ 
--F=" 
.. -~-----

ACS f<'l ELD GC tt:2 
AGS 
02/21/1996 12:30:00 
PURGE AND TRAP 
DE LCD 
HXT-1 0.53mm x 15 H 
HeLium 
ldata407.CHR () 
MARK PAULI 

1.0:?.4. OOOmV 
................ \ Component 

;c1_2-DCR 
i 
rJ'CK 
! 

:u-DCBA ( SURR l 
---------------------------·------------·····-----·----------·----------····-------------·········-.1 

Component Retention 

.1 2 DGE-..Vcr I rJ ftD 1 L 833 
~CE 15.266 
L_4-DCBA (SURR) 23.466 

3 

Height 

55.317 
36.751 
61_ 182 

Area 

685.82 
666.01< 

1321.53 ---

2673.36 

r 

Retention Height Area 

1L833 55.317 685.82 

15.266 36.751 666.01 

23.466 61.182 1321.53 



Lab name 
Client 

Analysis date 
MAt hod 

Deseription 
Column 

Carrier 
Data file 
Operator 

-25.ClOOmV 

... i 

' 
.... i 

--·-! 
--· i 

····-I 

·-··-I s. 
- ( 
-~-
=i·L~-
··-· ,: .. 
······-·t-

···~· ~ -- j' 

ACS 1<"1 ELD GC tf2 
ACS 
02/21/1996 13:10:17 
PURGE AND TRAP 
PlD 
M~f-1 0.53mm x 15 M 
Helium 
2DATA408.CHR () 
MAH.K PAUL_[ 

SL~ _ l._lUOmV 
.... '! Component Retention Height Area 

/ 1 

I 
i 

'ACETONE 
11 1-DCE 
~-

l£~~n~~n) 
!TeE 
!(unknown l 
I 
l'l'OLUEHE 
rcE 
t!&P- XYLENE 
! 

~-118 .95 

i~:I~~ 
1 -~70 15. 5 

17.~83 
19. 00 
22.075 

~-~01 - 76 H:~~ 
1-1~1 7~:t~ 4. 0 
0.8~~ 8.4 tf~:~7 H 
8.916 98.69 
1.589 20.49 
1. 724 28.78 

~-XYLENE 
\(unknown I 

:=...r_ ____ ·-···-······-·--·---·--·-·-·-----·····-·----------··-·--·-----------.1 

23.~58 
25. 50 0.7~5 

L9 4 
16.2~ 
32.4 

Component Retention Height Area 

unknown) 9.116 4.557 29.96 
1CETONE 9.716 2.301 13. 30< 
__ l='BCE 9.950 7.976 54.72 
.·unknown l 12.758 7.227 94.40~ 
3ENZENE 13.408 4.700 73.46 
L'CE 15.150 0.888 10.20 
iLPHA-TFT< SURH) 15.658 20.796 312.70 M-
·unknown) 15.975 8.498 119.07 M 
~OLUENE 17.883 8.916 98-69 <. 
~ 19.500 1.589 20.49 
1&P-XYLENE 22.075 1.724 28.78C. 
)-XYLENE 23.258 0.755 16.21"-
unknown) 25.250 1.924 32.46 

.unknownl 26.416 2.298 24.07 

14 928.51 



Lob name 
Client 

Analysis date 
Met. hod 

Description 
Column 

Carrier 
Data file 
Operator 

-25.600mV 

.... \.. 
····-~ 

; 
···-1-

--j~ 

··t 
-r 
-·j~-

··r 
i=-"" 
--1-

1 -···r-::...,... 
-F 
-+ ··+ 
-~ 
·f:--

1 . r 
:J~ 

ACS ~Tft:LD GC u:<~ 
ACS 
02/21/1996 1:1:10:1'/ 
PlJRGE AND TRAP 
LJJ:t:LCD 
MXf-1 0_53mm x Lb M 
Helium 
1da1~a408 _ CHl< ( ) 
HARK PAULI 

l024.000mV 
Component 

d 2-DCE ! -
' 

rcE 
j 

:r unknown l 

jl_ 4-DCBA { SURR l -{r· 
... ~ 
_.i_ ·------------·----··---······---··-·· ··-···---··-·-·---·-···--·····-·-·····----····---·-·-·----··' 

Component 

73:: z DGE t-19T I f'J p tO 
rcE 
~unknownl 
1_4-DCBA (SURR) 

4 

Retention 

11.833 
15.250 
18.583 
23.283 

Height 

60- 148 
43.269 
15.793 
89.768 

Area 

749.13 
769.51<-
205.08 

1947.68 --

3671.40 

VPl 

Retention Height Area 

11.833 60.148 749.13 

15.250 43.269 769.51 

18.583 15.793 205.08 

23.283 89.768 1947.68 



Lab name 
Client. 

Analysis date 
Method 

Description 
Column 

Carrier 
Data file 
Operator 

-25.000mV 
··r 
····-j 

...... ! 

' 
--l 
-I -, 
·--t.::. 
~~=r = r--=-~· 
---~~~ 
-r--
--- ~, 
-- f'"""=~=· 
····- ~-

--~-- -· 
-- -c__ 
-;-~~-

Component 

:unknown) 
~CETONE 
L_l-DCE 
:.1_2-DCE 
§~~Z~N~1_2-DCE 
rcE 
~LPHA-TFT(SURR) 
1IBK 
rOLUENE 
?CE 
::a-BENZENE 
~THYL BENZENE 
1&P-XYLENE 
3TYRENE 
)-XYLENE 
(unknown) 
(unknown) 

18 

ACS FTE:LD GC tt2 
ACS 
02/21/1996 1.8:19:30 
PURGE AND TRAP 
PlD 
HX'l'-1 0. 53mm x 15 H 
Helium 
2DATA415.CHR () 
MARK PAULI 

Retention Height 

9.075 2.189 
9.708 3.588 
9.975 17.617 

10.591 25.296 
11.433 31.712 
13.366 45.774 
15.150 30.471 
15.658 19.761 
17.216 2.774 
17.900 56.674 
19.533 29.170 
20.800. 42.592 
21.675 35.424 
22.125 37.317 
23.108 30.742 
23.291 30.589 
26.400 3.587 
27.566 1.529 

512.000mV 

Area 

14.30 
21.14 

115.64 
198.68 
322.54 
678.05 
455.85 M 
321.87 M 
33.68 

645.88 
380.34 
605.25 
557.05 
638.01 
469.23 
492.69 
37.88 
13.16 

6001.23 

Comoonent Retention Heieht 

9.708 
10.591 
11.433 
13.366 

I !:I!! ~0.8~ 
21.675 
B:~~~ 

3.588 
25.296 
31.712 
45.774 
30.471 
19.761 
2.774 

56.674 
29.170 
42.592 
35.424 
30.742 
30.589 

Area 

file:///CET0NE


Lab name 
Client 

Analysjs date 
Method 

Description 
Column 

Carrier 
Data file 
Operator 

-::::5. 600mV 

ACS FT IU.D GC tt2 
ACS 
02/21/1996 18:19:30 
PURGE AND TRAP 
DF.LCD 
MXT-1 0.53mm x 15 M 
Hellum 

_ ldata415.CHR () 
MARl< PAULI 

1024.000mV 
.... ! Com~onent Retention Height 

... , 
-·-··J-
.... ..;_ 
---!-
.... j .. 

.... ~-

' 

~:~~T:~~::::~:::~·'"" 
-----:·:_;:~..;:~:..-;;::::-•·'"-''" 

: ------------..... r: .... -:r:· ___ ......,. ________ _ 
.,. 

·=:;..~::.=:-=""""'"'" 
---J-
-~c=-=""''"'"' 
---:L_ 
---~.r~-=:=--~·~·......:,.,,,,,. 

! 

ih12~tl~K 
~gf~J-TCA 
I 
I 
i(unknown l 
IPCK 
fl·BENZENK 

__ { i 

··f IL 4-DCBA ( SURR) 
=~j--------~---------------------------------~----------------------------.1 

Component Retention Height Area 

L 1-DCE 10.016 131.977 1004.07 
tl_ 2-DCE 10.650 165.293 1178.69 M 
1 1-DCA 10.800 150.385 1495.48 M 
~I 2-DCE 11.500 165.878 1928.02 
1_2-DCA 12.616 126.884 1481.85 
1C1_1-TCA 12.833 105.241 1626.90 
c 14 13.616 150.950 3055.41 
rcE 15.216 186.540 3173.29 
1 1 2-TCA 17.700 149.957 1923.46 
(unknown) 18.600 17.191 208.35 
PCE 19.600 171.231 2424.29 
:a-BENZENE 20.866 84.743 1235.78 
1_4-DCBA (SURR) 23.316 70.852 1509.17 

13 22244.76 

10.800 I!! :!'1 BJ~~ 0 - 4 
13.6 6 5~-~50 15.216 18 - 40 

1~.600 17.191 
1 -~00 171.231 
20. 66 84.743 

23.316 70.852 

Area 

1495.48 ti 
"19~8.02 
18 ~-90 
~ 5 .4§ 173.2 

208.35 
2424.29 
1235.78 

1509.17 





a,a,a-TFf 
1,4-DCBA 

PK RT 
# 

Analyst ____ _ 
Check _____ _ 

- ---------------------------- - - ----

ICB 
5.00 mL 

Page 1 

10 
ICV 

295 91% 
1,530 72% 

2 
.VP130' 
5.0 mL 



Lower Aquifer 
ACS Field GC #2 

Compound 
Date 
2/23/96 

Acetone 

1,1,-DCE 
trans-1,2-DCE 
MEK/cis 1,2-DCE 
Benzene 
TCE 
MIBK 
Toluene 
PCE 
Chlorobenzene 
Ethyl benzene 
m+p-Xylene 
Styl'ene 
a-Xylene 
1,1,-DCE 
t-1,2-DCE 
1,1-DCA 
cis-1,2-DCE 
1,2-DCA 
1,1,1-TCA 
Carbon Tet. 
TCE 
1,1,2-TCA 

PCE 
Chlorobenzene 

a,a,a-TFf 
1,4-DCBA 

3 
VP139' 

5.0 mL 

ug/L 

16 10.0 

842 1.8 

Analyst _____ _ 
Check __________ _ 

4 

VP149' 
5.0 mL 

ug/L 

1616 35 

5 6 7 8 9 

VP1 59' VP169' VP1 79' VP139' DUP VP192' 

5.0 mL 5.0 mL 5.0 mL 5.0 mL 5.0 mL 

ug/L ug/L ug/L ug/L ug/L 

16 10.0 

1160 25 1219 2.6 1531 33 743 1.6 

Page2 



-~~- ~---

Lower Aquifer 
ACS Field GC #2 10 

Compound 
Date 
2/23/96 

a,a,a-TFT 
1,4-DCBA 

VP192'DUP 
5.0 mL 

Analyst ____ _ 
Check _____ _ 

10 
CCV 

176.0 
1,120.0 

97% 
83% 

Page3 



Lab name 
Client 

Analysis date 
Method 

Description 
Column 

Carrier 
Data file 
Operator 

-25.000mV 

···--· l 

·······. ,...-~-
'----... ............. .,.. 

-··-- ·-·· .:---_ ....... , ........ . 
...... :··;:::=..-

. .-:: ... -
---1.-
···- r..=.:.·=:::: ... ···•· 

~ ..... -.... ~-

~""-==oAOZ'•''''''" --··- ~-

'::.-~ 
·' 

ACS l"l!i;LD GC tf2 
ACS 
02/23/1996 08:15:05 
PURGE AND TRAP 
PlD 
HX.T-1 0.53mm x 15 H 
Helium 
2DATA454 _ CHR ( ) 
HARK PAULI 

512.000mV 
Comoonent - .... - .. r 

!ACETONE 
itl 2-DCK 
tiEr & c1_2-DCK 
! 

~KHZKNK 
rrc~ !AL HA-TFTISURRl 
~~~~KNE 
iFCE 
~1-BH~~N~ ~&t- N T R N 
! 
! ________ j ==._L.__ ______________________________________________ ·······-·-··· --

Component 

~g~¥8~En) 
l_l-DCE 
t1 2-DCE 
§~~Z~N~1_2-DCE 
rcE 
!\LPHA-TFT(SURR) 
'1IBK 
fOLUENE 
PCE 
:a-BENZENE 
B:THYL BENZENE 
'1&P-XYLENE 
3TYRENE 
3TYREHE o- r,Q'{L..-f..Nf... 
(unknown) 

17 

Retention 

9.075 
9.691 
9.975 

10.591 
11.425 
13.333 
15.075 
15.591 
17.125 
17.833 
19.450 
20.700 
21.550 
22.000 
22.983 
23.150 
26.316 

Height 

3.277 
2.518 

16.184 
54.179 
30.746 
44.229 
28.725 
18.741 
2.690 

52.514 
27.991 
42.150 
33.496 
35.411 
29.457 
29.058 

2.346 

Area 

15.31 
15.37 

111. 13 
430.99 
303.28 
637.30 
434.48 M 
295.34 M 

33.15 
595.55 
363.45 
588.31 
515.45 
597.72 
459.45 
451.08 

23.95 

5871.31 

! ~~).~ [l 
eccv) 

Retention Hei~ht Area 

9.691 2.518 15.37 
10.59~ 54.1 9 !30.99 
11. 42v 30.746 03.28 
13.333 44.229 637.30 
lt~~5 2~.7~5 4~4.48 ~ 

1.7 0 
ii!:!i ll:l!j ~~J~4 19.4 

r!~ 
63.4 

~~-10 ~8-~1 .0~ L~ a 57. s 
.1 4 1.0 

file:///CET0NE


Li)b fl(ill"\A 
Client 

Analvoin date 
Met. hod 

Description 
Column 

Carrier 
Data file 
Operator 

-2f,. 600mV 

·--i-· 

-···:~""""''·'"'"'11'':11 

.. ::.~~-:7".:.:: ..................... ,. ... ,_..,-
-~~-=--:::·,u· 
.... ~:_::..:..-:::::-_:::::::~::::·:ruormr:mr 

·.: 
.. ...o,..-:·.=::-.:::.·_....,,u:rllll:.r!lu:rr::-,,.,,,. 
___ --.-.... -

_;;: 
-s-_:==-..:--,,,,.,.,._,.,,, __ ,. 

---;: 
------ ····--· --;;·=--

····-'.r~===~-_ _.:; 

ACS FTEI..D GC tf2 
ACS 
02/2:3/1986 08:15:05 
PURGE AND TRAP 
DELCD 
MXT-l 0 _ 53mm x 15 M 
Helium 
ldata454 _ CHR ( ) 
MARK Pl\UI.l 

1024.000mV 
Comoonent ........................................................... , 

it 1-DCA 
'c[ 2-DC 11 

11 f 1-TCA cc :r 
lfCE 
! 
'l 1 2-TCA 
!{ iin'Known l 
PCE 
!Cl-BKNZKNE 
i 

jL4-DCBA ISURRl 
' 

~----------- --------···--·-·-·-------------- --------------------------------·-·--·----------------l 

Component Retention Height Area 

1_1-DCE 10.016 140.571 1093.09 
t1_2-DCE 10.650 217.701 1562.00 M 
1_1-DCA 10.800 185.910 1868.20 M 
cl_2-DCE 11.483 176.641 2031.51 
1_2-DCA 12.566 134.515 1764.64 M 
1 1 1-TCA 12.800 90.197 1223.55 M 
CC14 13.583 176.228 3313.41 
TCE 15.133 193.715 3374.91 
1 1 2-TCA 17.616 157.368 2050.49 
(un'Known) 18.533 18.933 225.58 
PCE 19.516 175.186 2439.85 
Cl-BENZENE 20.766 92.104 1312.18 
1_4-DCBA <SURRl 23.183 72.238 1529.86 

13 23789.26 

Retention Height Area 

!
868.~0 H 

~Rs~ H 
~7 4. ~l 

2~~~:4§ 
2439J~ 
1312.18 
1529.86 



Lab name 
Client 

l\.na]ysis daLe 
Method 

Description 
Column 

Carrier 
Data file 
Operator 

-25.000mV 

... ! 
' 

··-- L 
·····--!-'' 

--·' l 
~::..-: .. --- ~ 

----~ ! 
-···- f 
- ... ~ 

---·-t-· 
... ~ 

--- i' 

ACS lrt f<:LD GC tt2 
ACS 
02/23/1996 08:55:30 
PlJl<.GE AND TRAP 
PID 
HXT-1 0_53mm x 15 M 
Helium 
2DATA455_CHR () 
MARK PAULl 

5 L:: _ OOOrnV 
Component Retention Height 

! 

iBKNZENE 
·TCR 
1ALPHA-TFTI SURR l 
I 
IJ'OLUKNE 

~Y~B~NZENE 
~HR~HENE 
! 
: 

Rx~~ 
15.6oo 
17-825 
~~:H~ 
B:~~~ 

1.625 
1.340 

19.907 

6.178 
1.955 
0.923 

t:~~~ 
__j __ ·-·--········----·- ·····-----·· ·······-·-······· ··-----········-·······--·-··········-· ···········--····---··--·-----..l 

Component Retention Height Area 

BENZENE 13.358 1.625 24.75 L 
TCE 15.091 1.340 16.05 
ALPHA-TFT(SURR) 15.600 19.907 310.5o-
TOLUENE 17.825 6.178 68- 28<. Pes ... 19.450 1.955 24.52 
Cl BE~l6ENE- 20.716 0.923 15.47 
M&P-XYLENE 22.000 2.149 34- 29< 
STYRENE 23.183 1.049 25. 56L 
(unknown) 26.325 2.110 22.32 

9 54L74 

Area 

24.75 
3t8:~~ 
68.28 
24.52 
15.47 
~~:5~ 



Lab name 
Client 

Analysis date 
Method 

Description 
Column 

Carrier 
Data file 
Operator 

-25.600mV 

···-i

·-?-

····r---·-

; -·· 

ACS 1<'1 B:L,O GC it? 
ACS 
02/23/1996 08:55:30 
PURGR AND TRAP 
DB: LCD 
MXT-l 0.53mm x 15 M 
Helium 
1data455.CHR () 
MARK PAUIJI 

1.024.000mV 
Comoonent Retention Height Area 

~CE 15.183 30.956 411.97 
\ 
\(unknown l 18. 533 31.607 403.31 
; 

!1_4-DCBA (SURRl 23.183 99.386 2157.29 

-'---·-··--·--·-············--··--·--·····--·---·-··--··--·-··-·-·-·--·--·-··-----······-· ·•··--··-··---·-------·-i 

Component 

2CE 
unknown) 

L_4-DCBA ( SURR) 

3 

Retention 

15.183 
18.533 
23.183 

Height 

30.956 
31.607 
99.386 

Area 

411. 97~ 
403.31 

2157.29 

2972.57 



Lab name 
Client 

Analysis date 
Method 

Description 
Column 

Carrier 
Data file 
Operator 

-25.000mV 

' -···- I 

-·- i 
··--- r 

' ---T 
....... h 

---- f 

-t 
---···- r--; 
-···-! ,. --.,.-
--- ( 
--·- !: 

ACS FTF.l.IJ GC fl:/. 
ACS 
02/23/1996 10:21:45 
PURGE AND TRAP 
PID 
HXT-l 0_53mm x 1!'1 M 
Helium 
2DATA457 _ CHR ( ) 
HARK PAULI 

5 L? _ OClOrnV 
Comoonent ...... I 

' 
'ACETONE 

i(unknown l 
i 
i!lENZKNE 

OC(~HA-TFT!SURRl 
! 
~OLUENR 

tt~BENZENK 
I 
ti&P- XYLENE 
~-XYLENE 

-·-·- , !(unknown l 
_ _..__ ____________ ...•... ----··----.. -----·-·---·-----.. ---·--.. ---·-··---·-· .. -- .. ---........ _,_ .... J 

Component Retention Height Area 

(unknown) 9 .. 108 1 .. 859 14 .. 78 
ACETONE 9 .. 691 2 .. 347 15 .. 07<:.. 
(unknown) 11 .. 858 2 .. 434 31..82 
BENZENE 13 .. 383 3 .. 708 55- 88< 
TCE 15 .. 158 1 .. 254 15 . .19 
ALPHA-TFT( SURH) 15.666 19.276 295.87-
TOLUENE 17.891 7-200 , 79.36-<!... 
P6E- 19.525 2.127 27.11 
81 BENZENE- 20.800 0.655 12.36 
H&P-XYLENE 22.116 2 .. 126 34 .. 51< 
0-XYLENE 23.283 0.818 16.49"-
(unknown) 25.258 1 .. 057 17 .. 24 
(unknown) 26.408 2.588 27.72 

13 643 .. 40 

( 

Retention Height Area 

9.691 2.347 15.07 
11..858 2.434 31.82 
13.383 3.708 55.88 
15.158 1.254 15.19 
15.666 19.276 295.87 
17.891 7.200 79.36 
19.5~5 2.127 27.11 
20.8 0 0.655 12.36 
22.116 .2.126 34.51 
23.283 0.818 16.~9 25 .. 258 1.057 17. 4 



Lab name 
Client 

Analy-sis date 
Method 

Description 
Column 

Carrier 
Data file 
Operator 

-25.600mV 

--~ 
+ 
+ + 

.j_ 
; 

ACS ft'l F.LD (~C .tt:J. 
ACS 
02/2a/1996 10:21:45 
PURGE AND 'J'RAP 
DE LCD 
MXT-1 0.53mm x 15 M 
Helium 
ldata457.CHR () 
MARK PAULI 

·:-::::::=~~""m""~""'-'"~-~~•"•~•~·~-•~•""'~'""-~•••""" 
-~o:=o··-,. 
~r~~----, 
---1-, 
~r 
+ 
--:-.. 
·t· 

···""--' ::I 
I . ...,.._ 

lO~A. OOOnN 

( 

Vf \ 3D 

Comoonent Retention Height Area 

i 
:i u~~~~wn) 
'c f_2-D~E 

~CK 15.233 47.784 884.26 

23.316 79.429 11 4-DCBA ( SURR l 
_L ____ ---------------------.. ------------------------------------------------------------------------ ______ .......... _____ .. ____ ; - -

1721.89 

Component 

·unknown) 
_ 1 DOH #tJTJ#PI () 
~1 2-DCE 
rcE 
L_4-DCBA ( SURH) 

5 

Retention 

9 .. 383 
10.100 
11..800 
15.233 
23.316 

Height 

1155 .. 858 
30.537 
64.480 
47.784 
79.429 

Area 
8209 .. 73 (I.(I'I~P,__.,tV) · 

62::-3 _ 02 (UP~"'""'AI) 
760-96 c: 
884.26 <. 

1721.. 89 

12199.86 



T.ah name 
Client. 

Analysis date 
Method 

Description 
Column 

Carrier 
Data file 
Operator 

-25.000mV 
-~···· 

. ! 
--··- i 
-···- ! 
--· 1: 

' 
> -···- ~ 

--- ~ j•' 
-·-···I 
·-······ ~ ·=r· 
--- f' 
···-- k 
--+-

' -····- ~ 

-···- f 

Component 

A.CETONE 
(unknown) 
(unknown) 
BENZENE 
TCE 
ALPHA-TFT(SURR) 
TOLUENE 
pg 
M&P-XYLENE 
0-XYLENE 
(unknown) 
(unknown) 

12 

ACS FIELD GC tt:2 
ACS 
02/23/1996 11:04:48 
PURGE AND TRAP 
PID 
MXT-1 0.53mm x 15 M 
Helium 
2DATA458 _ CHR ( ) 
MARK PAULI 

512. OOt)mV 

VP \ jq 

Comoonent Retention Hei~ht Area 

~CKTONE 9.691 2.377 16.04 
il unknown l B:~~~ t.637 32.8~ 'I unknown l .167 14.L 
!BENZENE 15.3~1 2.~84 35.24 rrcE 1 .o e 1t7~~ 16.34 
'ALPHA-TFTISURRl b.60 287.82 
! 

~OLUENE 17.841 7.830 84.6~ !PCE 19.483 2.311 29.7 
~&P-XYLENE 22.033 2.355 37.20 
i 
~-XYLENE 23.233 0.~~9 ~5.40 !I unknown) 25.200 L 2 4.70 

···-----·--------------·--------·--·-·-·---.! 

Retention Height Area ~NJf 
(pf w( e; frtJ (M-i:.ro,v'( (lorpb 9.691 2.377 16.04~ 

11.825 2.637 32.84 ltJ s s-rO) 
12.708 1.167 14.19 
13.341 2.384 35. 24~ 
15.091 1.338 16.34 > ;uo-:: {O.u (f~ 15.608 18.768 287.82--
17.841 7.830 84-60 < 
19.483 2.311 29.78 
22.033 2.355 37.20<. '" 23.233 0.809 15- 40.:. 
25.200 1.532 24.70 
26.366 2.347 24.93 

619.08 



Lab name 
Client 

Analvsis date 
· Method 

Description 
Colunm 

Carrier 
Data file 
Operator 

-25.600mV 
-----···-·-····-····-······ ; 

. . 

ACS l:i'TET..D GC U2 
ACS 
02/~3/1996 11:04:48 
PURGE AND TRAP 
mn.cn 
MX1'-1 0. 53mm x 15 M 
Helium 
ldata458.CHR () 

. MARK PAULI 

:.,... :::::.Z:. :::::::==:.::n......--::rrr....:nl:>n:~._.._.,tu,._.nl'l"'"_"_....,..,., .. ..., .. ,..,,..,, .. "''' 

-~{ 
--~p.:-· 

----.2. 
.... L 

,..---

Component Retention Height 

::unknown) 
_ 1 EICE !-/"<> r f AI P f () 

9.383 
10.100 
11.783 
15.183 
23.250 

1417.630 
41.765 
61.725 
46.644 
64.662 

~1 2-DCE 
:cE 
!._ 4-DCBA ( SURR) 

5 

1024. OOCJmV 

Area 

10386.06 
772.60 
715- 97~ 
842.14£.... 

Vf ( 

Comoonent Retention Hei~ht 

j . 

l 
\(unknown l 
!l 1-DCK 
icL2-DCE 

~CK 
! 

i 

9.383 1417.630 
10.100 41.765 
11.783 61.725 

15.183 46.644 

Area 

10386.06 
772.60 
715.97 

842.14 

it 4-DCBA ISURRl 23.250 64.662 1415.08 ,-

1415.08 --

14131.85 



Lab name 
Client 

Analysis date 
Method 

Description 
Column -

Carrier 
Data file _ 
Opera t.or · -

-25.000mV 
i 

~-- j 
--··· l 
·-- i 
'-·- i 
~- i 
~-I 
-- ~ 

~--+-
,--- t 
t=i 
1-- I 
i . 
~- ~
~-- r-=-, ___ ! 

r--- ~-r 

L_ 
L .. _ 

ACS FIELD GC #2 
ACS 
02/23/1996 11:46:13 
PURGE· AND TRAP 
PID 
MXT-1 0.53mm x 15 M 
Helium 
2DATA459 _ CHR ( ) 
MARK PAULI 

512.000mV 
Component Retention Height 

i 

\ll~~ZKNK · 

OCt~HA-TFT!SURRl i . 
TOLUENE 
!PCK 
I 

' ti&P- XYLENE 
! 
~-XYLENE 
!(unknown l 

13.~41 
1~ r 1 : :J r 

1.837 
1~J~g 

17.850 9.~7~ 19.466 2. 7 
22.025 2.831 
23.225 1.102 
25.183 2.368 

'---'-------------·-·--------------·-----··-···-···--··----·······---········------' 

Component Retention Height Area 

BENZENE 13.341 1.837 27.26< 
TCE 15.083 1.422 17.16 
ALPHA-TFT(SURR) 15.591 19.698 312.70 
TOLUENE 17.850 9.179 102.05< 
PGE 19.466 2.375 30.32 
M&P-XYLENE 22.025 2.831 44- 76<:. 
0-XYLENE 23.225 1.102 24- 42c:.... 
(unknown) 25.183 2.368 41.55 
(unknown) 26.350 2.389 25.88 
(unknown) 27.566 1.385 12.33 

10 638.43 

Area 

27.26 
p.t6 3 2.70 

102.05 
30.32 
44.76 

24.42 
41.55 



Lah name 
Client 

Analysis date 
Method 

Description 
Column 

Carrier 
Data file 
Operator 

-25.600mV 

.l 
; 

--1-

1 
·~,-

~f.~~ 

) ... 

··+· 
--~~-

~_L-· ·-

L 
.. ;;r-

.. ? 
_:}_ 

Component 

1 2 f)Cf!: ~Jor, ~PtD 
'CE 
unknown) 
._4-DCBA- ( SURR) 

4 

ACS f.fl ELD GC tf2 
ACS 
02/23/1996 11:46:L3 
PURGE AND TRAP 
DELCO 
M:XT-1 0.53mm x 15 H 
Helium . 

_ ldata459.CHR () 
HARK PAULI 

Retention 

11.783 
15.183 
18.533 
23.233 

Height 

111.618 
91. 152 
37.635 
95.500 

1024.UOOmV 
Comoonent 

!cl_2-DCE 

!fCE 
! 
! 
!(unknown l 
! 

:1_4-DCBA (SURRl 

Area 

1419 _ 23 futv~""') 
1615-68 <. 
495.79 

2081.05 ---

5611.75 

\/P \ 

Retention Hei~ht Area 

11.783 111.618 1419.23 

15.183 91.152 1615.68 

18.533 37.635 495.79 

23.233 95.500 2081.05 



Lab name 
Client 

Analysjs date 
Method 

Description 
Column 

Carrier 
Data file 
Operator 

-25.000mV 

i ..... l 

...... ! 

--- !· ········- r--
..... f 
-!. ··- r 

I 
···-- 'l. _,.-= 
··- i 
·-- ;;=· 

" ~~-~ 
~ 

~~-: } 

ACS Ill ELD GC tt2 
ACS 
02/23/1.996 12:27:04 
PURGE AND TRAP 
PID 
HXT-1 0.53mm x 15 M 
Helium 
2DATA460.CHR () 
HARK PAULI 

vf\ 

512.<JCJOmV 
Component Retention Height 

I 

iACETONE 9.700 2.100 
! 
! 
I 

~E~ZENE T358 2.680 
it HA-TFT!SURRI 1 -~0~ ~-49~ 1 - 1 1 .75 
I 
~~~UKNE 1~_858 

1 .483 
1~_703 

.466 
I 

iti&P-XYLENE 22.033 2.732 
! 
I! unknown! 
!(unknown ~~:~~~ 1-~~7 4. 2 

---------------------·--·-···-·--·····----------·--·--.1 

Component Retention Height Area 

\CETONE 9.700 2.100 13.67<:.. 
3ENZENE 13.358 2.680 41. 13< 
rcE 15.100 1.498 18.55 
~LPHA-TFT(SURR) 15.616 19.759 313.04-
fOLUENE . 17.858 11.703 132.61< 
~ 19.483 2.466 31.44 
:1&P-XYLENE 22.033 2.732 43.66< 
(unknown) 23.200 1.107 24.62 
(unknown) 25.200 4.022 68.10 
(unknown) 26.383 2.480 27.52 
(unknown) 27.550 1.612 14.49 

11 728.85 

Area 

13.67 

41.13 
18.55 

313.04 

1~2.61 
1.44 

43.66 

24.~~ 68. 



[,ab nnme 
Client. 

Analysis dat.e 
Method 

Description 
Column 

Carrier 
Dntn file 
Operator 

-25.600mV 

' ' 
' ..... :-

··---~-
... .J .. 

-+ ··-t· 
····'1" 

--~-
---1•.,-o=-
-~ 

-+ 
-i-
-F" 

::.···T--
----~-

_J_ 

ACS 1q ELD GC U- 2 
ACS 
02/23/1996 12:27:04 
PURGE AND TRAP 
DE LCD 
MX1'-1 0.53mm x 15 M 
Helium 

. 1data460.CHR () 
_ MARK PAULI 

1024.000mV 
Comoonent ......................... \ 

! 
I 

~1_2-DCE 
i 
rrcE 
I 
i 
!I unknown I I . . 
! 

_J__ 
--~' 11 4- DCBA ( SURR l 
--~ I -___ .l__ __________________________________________________________________ _j 

Component Retention 

~1 2 peg val ttJ PtO 1 L 800 
rcE 15.183 
(unknown) 18.550 
1_4-DCBA (SURR) 23.250 

4 

Height 

89.953 
62.914 
23.061 
91.505 

Area 
1143 _ 22 (l.l,J/4.-0w,.J) 
1159-94 < 
301.36 

2001.90--

4606_42 

( 

Vfl 51 

Retention Height Area 

11.800 89.953 1143.22 

15.183 62.914 1159.94 

18.550 23.061 301.36 

23.250 91.505 2001.90 



Lah name 
Client 

Analysis date 
Method 

Descri pt;ion 
Column 

Carri.er 
Data file 
Operator 

-2: .. OOOmV 

··- I 
! 

--·! 

---· i 

···-··· -- ~ 
·- i 

... ~-
··- ;--=-=· 

··--

ACS FIEI.D GC tf2 
ACS 
02/23/1996 13:08:27 

. PlfRGlO: AND TRAP 
PID 
M XT-1 0 _ ~)3mm x 15 H 
Helium 
2DATA461.CHR () 
HARK PAULI 

Vf t 

512.000mV 
Component Retention Height 

'BENZENE 138~ 2.266 
lit~HA-TFTI SURR l l J~5 1a:~~~ 
! 

ITO~UKNE 17.866 ~:~~~ \PC 19.483 
\ 
M&P-XYLENE 22.050 2.761 
! 
iQ-XYLENK R~~a ~.94~ !(unknown) .48J __ ........J... ·····----------····-··-···--···--·---------··--------·----' 

Component 

3ENZENE 
rcE 
;LPHA-TFT(SURR) 
rOLUENE 
?CE-
:1&P- XYLENE 
)-XYLENE 
(unknown) 
(unknown) 

9 

Retention 

13.383 
15.125 
15.625 
17.866 
19.483 
22.050 
23.241 
25.200 
26.383 

Height 

2.266 
1.484 

18.796 
8.926 
2.633 
2.761 
0.946 
2.483 
2.392 

Area 

33.89< 
18.14 

295.09-
99- 49..!.. 
33.32 
43. 55< 
18- 92~ 
43.63 
25.74 

611_78 

Area 

3~.89 
2g :M 
99.4~ 33.3 
43.55 

1~.92 4 .63 



r.ah name 
Client. 

AnalyRis dat.e 
Method 

Description 
Column 

Carrier 
Da.t.a file 
Operator 

-25.GOOmV 

·····j-· 

--i-
,----,---

····;· 

···+.:..:"-"'==•••c:r 

--!--
i 

--·+_::.:=..-.=-
---~-

----tt:-

ACS E<~T ELD GC :t2 
ACS 
02/23/1996 13:08:27 
PURGE AND THAP 
DE LCD 
NXT-l 0_53mm x 15 M 
Helium 
Jdata46LCHR () 
HARK PAULI 

10:!4. OCJOmV 
Comoonent Retention Height Area 

! 

kt 2-DCE i -
t 
rrcE 
i 
i 
I( unknown l 
I 
i 
\ 
i 
!1 4-DCBA (SURRl 
l-

11.816 89.898 1125.94 

15.216 68.374 1218.89 

18.566 24.983 325.73 

23.250 66.216 1444.52 
--:1-_ __:;_____ -----------·-····-----·-··----.. ·-···---------···-··-----·-····-------------------······---------------···------·-----------1 

Component 

~1 2 DGE f'J4f t~o~ PtO 
rcE 
(unknown) 
1_4-DCBA (SURR) 

4 

Retention 

1L816 
15_216 
18_566 
23_250 

Height 

89_898 
68_374 
24_983 
66_216 

Area 

1125.94 (u.t~/<.#0""'"') 
1218.89~ 
325.73 

1444.52-

4115_08 



Lab name 
Client 

Analysis da1;e 
Method 

Description 
Column 

Carrier 
Data file 
Operator 

-25 _ i."lOCJmV 

...... \ 

------I 

----1 
----- F=· 

' ---- ~-
-·-····r·-· 
........ t 
- . J 

ACS FI fi;f_,D GC tt2 
ACS -
02/23/1996· 13:50:20 
PURGE AND TRAP 
PID 
HXT-1 0 _ 53mm x l!") H 
Helium 
2DATA462 _ CHH ( ) 
HARK PAULI 

512.000mV 
CoiDoonent ............. ''! 

j 

it unknown) 
i 
i 
; 

JBKNZENE 

OCt~HA-TFTISURRl 
! 
~~~UENE 
I 

M&P-XYLENE 
i 
iO-XYLENE 
!{unknown) 

=L~-----------·-··-·····-·---------·--------------····--·--·-···-·--- --------------------------------------------·-···-··-_j 

Component Retention Height Area 

(unknown) 9.116 1.372 13,15 
3ENZENE 13.358 1.993 29-85 <. 
fCE 15.100 1.584 19.67 
P.LPHA-TFT(SURR) 15.616 19.876 313.39-
TOLUENE 17.850 9.708 107 .37~ 
P€R . 19.491 2.511 32.34 
:i&P-XYLENE 22.058 2.883 45.94< 
Q-XYLENE 23.283 1.138 25. 74.:..... 
(unknown) 25.241 2.562 43.95 
(unknown) 26.391 2.561 26.69 
(unknown) 27.575 1. 506 13.66 

11 671.75 

\/ p ( 1-'\ ( 

Retention Height Area 

9.116 1.372 13.15 

13.358 1.993 29.§5 
l~J1~ 1~J~~ 3lt~~ 
17.850 
19.491 

9.70~ 
2.51 

107.37 
32.34 

22.058 2.883 45.94 

~~J~r ts~~ ~~J~ 



Lab name 
Client 

Analysis date 
MAt hod 

Deseriptjon 
Column 

Carrier 
Data fi.le 
Operat;or 

-25.600mV 

·+ 
····!·· 
···lr 

r 
--~r------
.. --f--='\.~..:D:J. .. " """'' 

i 
··-+ 

.. ..\ .. -==.:~· 
__ !!_-

-+ 
--4-
----~~::~ 
''''! ___ _ 

·-+ 
-- }-
. .L_ 
.. ..: .. -
-.l 

ACS I<'l F:LD GC H2 
ACS 
02/23/1996 13:50:20 
PURGE AND TRAP 
DE LCD 
HXT-1 0 _ 5;1mm x 15 H 
Helium 
ldata462.CHR () 
MARK PAULI 

1024.000mV 
Comoonent ...................... , 

I 
f1_2-DCE 
I 

ICE 
i 

~ 
I( unknown l 

iU-DCBA (SURRl 
I 

.....:.:._ ___ -------- -·-··--------····--·-···-·--··-··--·--·--·------------·-----------·-··-·-··-·-··----------·····-------i 

Component 

_l 2 DCE ,VOl I .v f I 0 
rcE 
:unknown) 
1_4-DCBA (SURR) 

4 

Retention 

11.800 
15.200 
18.550 
23.283 

Height 

102.294 
83.097 
34.872 
95.684 

Area 
1302 _ 27 Lt'I.Nkft/~w) 
1531.12 ~ 
452.75 

2092.33--

5378_47 

rt 
( 

Retention Height Area 

11.800 102.294 1302.27 

15.200 83.097 1531. 12 

18.550 34.872 452.75 

23.283 95.684 2092.33 



Lah name 
Client 

Analysis dat.e 
He1~hod 

Description 
Column 

Carrier 
Da1~a file 
Operator 

-25.000m\l 

i ..... ! 

·-·-··! 
.. - j 

······I 
..... ! 
·--! 

~ 

··- f" 
--- ~ 
··---~--

=~~ ~ 
--l 

AGS li'JF<:r.o GC tt2 
ACS 
02/23/1996 14:38:02 

- PURGE AND THAP 
PfD 
HX1'-l 0.53mm x 15 M 
Helium 
2DATA463.CHR () 
HARK PAULl 

512.000mV 
CGmnonent Retention Height 

! 
!ACETONE 
i 

i(un!nownl 
!l1m nown 
~~N KNE 
1AHHA-TFT I SURR l 

$~~UKNE 
I 

9.700 2.288 

P:~~~ U!l 1~.3 
15.~50 

1A:7 ~ 15. 41 

17.90~ 
19.51 7.~~9 2. 8 

22.f.~8 2.278 
I 
ti&:RXYLKNE 
~- LENK 

, i(un nownl ~~:~s! 0.7p 
l. 7 1 _ _1...___ ..... ______________________________ , ____________________ ,,,, .... ______________________________________________ ! 

Component Retention Height Area 
ft"'~#t(; . 

)1!;-x.JO· o"tk;; :unknown) 9.066 1.902 14.73 
\CETONE 9 .. 700 2.288 16.13-
'unknown l 11.866 2.496 30.50 t/t? (unknown) 12.750 1.056 13.13 
3ENZENE 13.383 2.729 40.83c::... 
rcE 15.150 1.290 15.87 
!\LPHA-TFT(SURR) 15.641 18.713 284.54--
rOWENE 17.900 7.689 85.41< 
?6&- 19.516 2.238 28.56 
1&P-XYLENE 22- 108 2.278 36.62<. 
)-XYLENE 23.291 0.771 14.51<... 
(unknown) 25.266 1 .. 731 30.18 
(unknown) 26.400 2.718 27.81 

13 638.81 

Area 

16.13 

i~J~ 
g5-~7 2 4. 4 

~5.4~ 8.5 

36.~2 
14- s 30. 

{0. 0 .N-i {L-
A£~ TO AI Z.. 



Lab
1

uame 
C 1ent 

Analysis date 
Method 

Description 
Column 

Carrier 
Data file 
Operator 

-25.600mV 

-i-

~t§ FIELD GC it?. 
02/23/1996 14:3H:02 
PURGE AND TRAP 
DE LCD 
HXT-1 0.53mm x 15 H 
Helium 
1data463.CHR () 
HARK PAULI 

-T - .--::""""'-...... -...... ~ .... ·~~··"'"""""""""-·"""""'"""""~-""·"'"'--··· ............ . 
~,-

..... 
. .:.:.~ 

I 
···-;-::-.:....,. 

-~-.... 
:·-~- .. ,. 
-~-

1024.000mV 
Comoonent Retention Height Area 

i(unknQwn l 
'1 1-DCE 
'cr 2-DCK 
I -
1 

' ' 
!TCR 

' 

9.~~3 1419.0~~ 10 .•• 6 39.1 . 
11.816 55.0 1 

15.250 41.899 

10334.50 
7Bt. 2R 
651. 4J 

742.68 

!U-DCBA !SURRl 23.316 55.220 1199.54 
! 

------···-----·--·------·--·-.. - .. -------·---·--"·---·-·--.. ·-----.... J 

Component Retention Height 

unknown) . · 
_ 1 DGE- f.lo n"' Pt/J 
~1 2-DCE 
rcE 
L_ 4-DCBA ( SURR) 

5 

9.383 
10.116 
11.816 
15.250 
23.316 

1419.091 
39.187 
55.071 
41.899 
55.220 

Area 

10334.50 
781.26 («NkiV..Pw.V) 
651. 40< 
742.68 L 

1199.54 

13709.38 



Lab name 
Client 

Analvsis date 
Method 

Description 
Column 

Carrier 
Data file 
Operator 

-25.000mV 
-·T 

···- ! 

.. ·.~ i 
...... i 
·--- i 
··-! 
-- i ··--- i 
-- t 
·-·r 
···-· j 

-- i 
--- I 

L 
---·- f·=· 
--·! -·- r· 
----· ~ 

-----r-___ ~ 

~= t 

ACS FIELD GC tj2 
ACS 
02/23/1996 15:22:32 
PlffiGE AND TRAP 
PID 
HXT-1 0.53mm x 15 H 
Helium 
2DATA464.CHR () 
HARK PAULI 

512.000mV 

Vfl 

Comoonent Retention Hei~ht · Area 

' 
it unknown l 9.133 
~ 

1.277 12.74 
i 
i 
iBKNZENK 13.375 1.737 26.63 
I 
lALPHA-TFTI SURRl 15.633 19.170 301.31 
I 
l 

~~~UENK 17.850 6.307 67.84 
19.475 1.72 21.88 

i 
tf&P- XYLENE 22.041 
! 

1.719 28.39 
Kl- XYLENE ~~:~5~ 0.63~ 12.~~ :1 unknown l 2.40 41. 

_ __:,_ ________ ·------·---------·-·-·-------------·----·-------____ _j 

Component Retention Height Area 

(unknown) 9.133 1.277 12.74 
BENZENE 13.375 1.737 26.63<:.. 
!I.LPHA-TFT<SURR) 15.633 19.170 301.31--
TOLUENE 17.850 6.302 67-84 <:. 
~ 19.475 1.727 21.88 
M&P-XYLENE 22.041 1.719 28-39 <. 
0-XYLENE 23.225 0.630 12-09 c::.. 
(unknown) 25.208 2.407 41.55 
(unknown) 26.358 2.515 26.82 
(unknown) 27.541 1.183 12.26 

10 551.51 



Lab name 
Client 

Analysis date 
Method 

Description 
Column 

Carrier 
Data file 
Operator· 

-25.600mV 
___ T ___ ·····················--······ 

; 
---~ 

_ .. i .. 

-+ 

--y--·· 
--T --r-
---+-
---~ 

--i
=i: _,_ 

I 

=r 
! 

--- ~ __.... 
_J__ 

Component 

:::!1 2-DCE 
TCE 
1_4-DCBA (SURR) 

3 

ACS FI EI,D GC it2 
ACS 
02/23/1996 15:22:32 
PURGE AND TRAP 
DE LCD 
MXT-1 0 _ 53mm x 15 1'1 
Helium 
ldata464_CHR () 
MARK PAULI 

10::::4 _ OOOmV 

VPl 

Component Retention Height Area 

~1 2-DCE 11.800 39.325 469.90 
! -
! 
irCK 15.216 26.583 360.14 
i 

il_4-DCBA ISURRl 23.250 70.332 1552.06 
····----------------···---·-·····---····------··---···-··-------_.1 

Retention 

11.800 
15.216 
23.250 

Height 

39.325 
26.583 
70.332 

Area 

469. 90L 
360- 14 L. 

1552.06 -

2382_10 



Lab name ACS FIELD GC tt2 
Client ACS 

Analysis date 02/23/1996 16:01:39 
Method PURGE AND TRAP 

Description - PID 
Column MXT-1 0_53mm x 15 M · 

Carrier Helium 
Data fiJ e - 2DATA465 _ CHR () 
Operator - MARK PAULI 

-25.000mV 
····-···r·--------
...... I 

~-i 
...... I 
-·- I 
···- ! 

' -· ····- i 
-~ 
·--j
·-- i ··-· _, 
-I 
--'· -- r=· 
-I 
-- r-
···- ~ 

··-r---~:~-= ~ 
I 

512.000mV 
ComPonent ................ i 

iACETONR 

I 
~KNZENE 

~LPHA-TFT(SURRl 
! 
rrOLURNE 
! 
! 
ti&P- XYLENE 
i 
i 
i(unknown l 

-·--··-------------·--··-·------·····-·-····---·-' 

Component Retention Height Area 

\CETONE 9_725 1.462 13.81L. 
3ENZENE 13_400 0.848 14.44-< 
\LPHA-TFT(SURR) 15.633 20.059 319.31 
fOLUENE 17.875 3.972 42.51..?-
:1&P-XYLENE 22.066 0.914 16- 88<... 
(unknown) 25.233 2_442 41.83 
(unknown) 26.383 2.114 18.71 

7 467_49 

VPl 

Ret~nticn Hei~ht 

9.725 1. 462 

13.400 0.646 

15.633 20.059 
17.875 3.972 

22.066 0.914 

25.233 2.442 

I 

1'2---

Area 

13.61 

14.44 

319.31 

42.51 

16.68 

41.63 

file:///CET0NE
file:///LPHA-TFT


r~ab name ACS FIELD GC tt2 
Client ACS 

Analysis date 02/23/1996 16:01:39 
Method PURGE AND TRAP 

Description DELCD 
Column MX1'-1 0.53mm x 15 M 

Carrier Helium 
Data file. ldata465.CHR () 
Operator·· MARK PAULI 

-25.600mV 
~--··,-. -- ......... -------·--··---·-·· 

~:~:~r-
;1 
:···"!"" 
---~--
: ___ j_ 

H· 
:... .. -L 
: I ;__, 
;···r
;-r 
t:r~ 
I I .,... __ 1'-

L .. ~~ w:--
H-
<--1-

~-f· 
:-r---
:--+ 
f-t 
w. 
; i _ _.,. 

f 

VPl ~2 

1024.000mV 
Comoonent Retention Heieht Area .............................. 

; 

! 
'cl_2-DCE 11.816 
! 

48.210 610-31 

'I'CE 15.216 
I 

32.206 583.29 
1 
! 

it_4-DCBA (SURRl 23.266 93.681 2062.71 
! 

;__;~__ ___ --- -···------·----·---··-·----···-·-··-·----····----·---1 

Component 

cl 2-DCE 
TCE 
1_4-DCBA (SURR) 

3 

Retention 

11.816 
15.216 
23.266 

Height 

48.210 
32.206 
93.681 

Area 

610_31L 
583.29 <... 

2062- 71 ____.... 

3256.31 



Lab name ACS FIELD GC tt2 
Client ACS 

Analysis date 02/23/1996 16:43:48 
Method PURGE AND TRAP 

Description PID 
Column MXf-1 0.53mm x 15 M 

Carrier Helium 
Data file - 2DATA466.CHR () 
Operator MARK PAULI 

-25.000mV 

l 
--··- ~ 

-·-! 
·-·-- I 
···- L 
···-·-r=-

··- ~ :-· 
-- i 

::::--=: ;:=,~-
~---- ~=--·= --- r=· 
'·-" :._,__ ~==.-:-..=... •. · 

: -:-~::-i:--·· 
'= ~~_:;~=· 
~--·-

;.... ... --

Component 

(unknown) 

Retention Height 

ACETONE 
1_1-DCE 

~i~~i~~~-2-DCE 
TCE 
ALPHA-TFT(SURR) 
MIBK . 
TOLUENE 
PCE 
Cl-BENZENE 
ETHYL BENZENE 
M&P-XYLENE 
STYRENE 
(nnlmowti) 0,~-f'-fNf 
(unknown) 

17 . 

9.066 
9.700 
9.966 

10.600 
11.433 
13.350 
15.116 
15.608 
17.150 
17.850 
19.466 
20.733 
21.583 
22.041 
23.025 
23.208 
26.350 

3.133 
3.095 

16.825 
54.913 
31.709 
45.117 
29.312 
18.773 
3.393 

52.806 
27.536 
42.544 
34.078 
35.484 
30.818 
30.096 
2.998 

512.000miJ 
Comoonent ........... ······················-~ 

l 
~CK~ONK 
tl -DCE 
t!Kf & c 1_2-DCE 
I 

~ENZKNE 
;A[~~A-IFII SURR I 

~~~INK 
~ -B~N~~N~ ~n- ~ H 
!(un~nown l 
j 

---------------' 

Area 

17.48 
17.92 

112.06 
419.85 
319.56 
651.75 
437.31 M 
301.45 M 

41.99 
601.81 
359.08 
596.85 
530.91 
607.97 
462.21 
489.01 
32.06 

5999.26 

Retention Hei~ht Area 

9.700 3.095 17.92 
10.60~ 54.913 41~-~5 11.43 31.709 31 . 6 
13.350 45.117 651.75 
l 5 :M~ r9 :~H jjl 3! H 
l~:s~~ !l:!!i 

1.4 H 

3~!J ~5:4~§ 
r~41 ~~- 44 

Ill:! I :~~~ 3.02~ 
3.20 30. 96 



Lah name ACS FIELD GC tt2 
Client ACS 

Analysis date 02/23/1996 16:43:48 
Method PURGE AND TRAP 

Description DELCD 
Column HXT-1 0.53mm x 15 M 

Carrier Hel.ium 
Data file- 'ldata466.CHR () 
Operator ·- MARK PAULI 

-25.600m1J 1024.000mV 
.......................................... ············-····· .......... ·····r 

--+ 
i 

Comnonent 

i 
:.=-~=· 1.1 1-DCA . -==-~--=: .. :::::: .. ..:.:.:- D 

~~::::·-.. ~~i-i!! 
~ ! ; i 

=~~- ~::::~~: ' ~8~known l 
.---~· ~ !Cl-BKNZKNE 

~=-· ! ~- ! -r !L 4-DCBA ( SURR l 
-·'T- • _;!._ ___________________________________________________________________________ _;, _ _j 

Component Retention Height Area 

i 1-DCE 10.033 113.900 888.04 
~1_2-DCE 10.666 170.475 1151.37 M 
l 1-DCA 10.800 161.814 1706.38 M 
::!l 2-DCE 11.500 148.128 1745.11 
L2-DCA 12.600 126.821 1609.59 M 
1 1_1-TCA 12.816 80.936 1114.89 M 
:"Cl4 13.600 152.948 2883.47 
rcE 15.183 159.044 2733.18 
1 1 2-TCA 17.650 143.310 1833.83 
(.unKnown) 18.550 18.816 225.91 
PCE 19.533 142.461 1992.71 
::a-BENZENE 20.800 77.508 1117.77 
1_4-DCBA (SURR) 23.233 73.578 1560.04 

13 20562.28 

Retention Height Area 

it~~~ l
6

~JU 
1706.38 M 
HitMM 

1!.600 1!2.948 ~~~~:H 1 .163 1 9.044 

16.5~0 16.616 1§~tn 19.5 3 1HJ~s 20.600 1117.77 

23.233 73.576 1560.04 



f,<'lb name 
CUent 

Analysis dat.e 
Method 

Description 
Colunm 

Carrier 
Data ftle 
Operator 

-25.000mV 

·····-! 

' --- ! __ 

-··· r'r 
·····- ... ..... _ p...-
······L-· 
····-··-.--·-
·-· ~~-.. -
·-- ·;..· -

-···- ~ 

ACS FIELD GC tf2 
ACS 
02/23/1996 17:25:21 
PURGE AND TRAP 
PID 
MXT-1 0.53mm x 15 M 
Helium 
2DATA467 _ CHR () 
MARK PAULI 

5 L2 _ OOOmV 
Comoonent Retention Height Area 

; 

~rE~~MK 
~KK & cl_2-DCK l~JU. dJU 2!~J~ l 1.4 

lBKNZENE 
ilt~HA-T FT I SURR l 

~~~~KNK 
iC~-B~NZENE 
~-H ~~:NE 

13.3~3 27.1r 386.61 
HJ1~ 17.~ 5 2h5.4~ H 

10. 1 176.4 M 
F:B~ ~-~19 3~~J~ 1~.466 3 . ~4 

~6.4 6 ~1~:8~ 
!i:!!l 

6.44~ 
2~-~~ ~~(~~ ~ i:l 5 7. 0 H 

i 
·------··-·----·--··--·----······--·-·--·-·····-········-··---···-·--' 

Component Retention Height Area 

'unknown) 9.083 2.547 13.44 
\CETONE . 9.716 2.499 15.31 

~I~2~8aE 9.983 8.926 59.31 
10.616 31.837 248.25 

1EK & c1_2-DCE 11.433 19.049 191.43 
3ENZENE 13.333 27.137 386.61 
rcE 15.075 17.105 255.46 M 
\LPHA-TFT(SURR) 15.575 10.901 176.47 M 
1IBK 17.133 2.579 32.14 
rOLUENE 17.833 32.364 366.39 
?CE 19.466 16.426 212.66 
:a-BENZENE 20.733 26.444 372.02 
:l:THYL BENZENE 21.600 19.857 308.49 M 
1&P-XYLENE 22.041 21.206 360.53 M 
3TYRENE 23.058 18.284 261.32 M 
)-XYLENE 23.225 18- 165 307.10 M 
(unknown) 26.383 2.679 24.48 

17 3591.40 '!,~ -v ~ h lo 

~f 



Lah name 
Client 

Analysis date 
Method 

Descriptj_on 
Column 

Carrier 
Data file 
Operator 

-25.600mV 
··--,----

\ 

-i·· 
-+ 
-+ 
-r:-
--.=:--

.-:-=::::-:::=:!'.:.:1.!11' 
-·r,.=o:=r.-.... 

l-=-·,---=...:.n.-r-... -.....-
; 

--~-...-"''"'' 
-{ 
--J. 
---:,.~...::::::..::·:::;:;:··,..,.,::-

= 
-~-

;~·-· 

-£. 

ACS li"l KLD GG tt~~ 
ACS 
02/23/1996 17:25:21 

- PURGE AND TRAP 
DE LCD 
MX1'-1 0.53mm x 15 M 
Helium 
1data467- em~ ( ) 
MARK PAULI 

10:-;~4 _ OOOm\.1 
Component Retention Height 

'1 1-DCA 10.816 91.240 

~rtn11E BJ~Q ~t~~~ . c 4 
1s.1A 112.611 1C 

' 
;1 1 2-TCA 17.6n 1F. 1~3 :( un"fnown l 18.5 5.9 ~ !PCR 19.5 9L 
:Cl-BKNZENE 20.800 47J4 

il_4-DCBA ISURRl 23.250 52.948 
' 

·-·---··-·-----·-·-····--------------·-·----···-·-·-·····------·· ___ J 

Component Retention Height Area 

1_1-DCE 10.050 61.250 487.05 
tl 2-DCE 10.683 107.917 727.74 M 
l_I-DCA 10.816 91.240 956.86 M 
~1 2-DCE 11.500 97.716 1200.27 
1 2-DCA 12.583 95.606 1752.87 
~Cl4 13.583 89.795 1650.95 
rcE 15.133 112.617 1952.63 
Ll~-TCA 17.633 117.753 1486.28 
(un own) 18.533 25.991 321.79 
PCE 19.533 91.129 1278.13 
:a-BENZENE 20.800 47.246 692.02 
1_4-DCBA (SURR) 23.250 52.948 1120.04 

12 13626.63 

Area 

956-r! 
ll!~: l 
l~ ~:t>J 
14~6.2~ 
3z~. 7 

127 .1 
692.02 

ll20. 04 





Lower Aquifer 

a,a,a-TFI' 
1,4-DCBA 

PK RT 
# 

Analyst ____ _ 
Check _____ _ Page 1 

ICB 
5ML 

10 
ICV 

308 95% 
1,995 94% 

2 
VP4 68' 
5.0 mL 



Lower Aquifer 

a a,a-1Ff 
1,4-DCBA 

3 
VP4 79' 
5.0 mL 

Analyst ____ _ 
Check _____ _ 

4 
VP4 79' LAB DUP 

5.0 mL 

82% 

74% 

5 
VP4 89' 
1.0 mL 

Page2 

10 
CCV 

173.0 
1,177.0 



Lab name 
Client. 

AnaJvsis date 
- Method 

Description 
Column 

Carrier 
Data file 
Operator 

- ~5 _ !JUOmV 

. ~ 

.... i 

..... i 

' 

·····! 
.. -- i 
·-·•··-··t;.:....... .... T.l:'' 

·- .... ~:;;::;.:.:.:• 

--·- !-_; .... -
___ ~ 

........ r==,.---~ 

--'=-------... -
··----~=="· ----·~ 

~r.=--

ACS 1<'1 fi:LD CC U:2 
f\CS 
02f24/199fi 01-\:4(\:(r/ 
PURGE AND TH.AP 
PID 
MXT-1 0.53mm x 15 M 
Helium 
/.D/\TA48fl. CHR ( ) 
MARK PAULI 

51'.2 _ UClOmV 
Component Retention Height 

! 
1ACE'~'ONE 
itl ~-DCE 
~EK & cl_2-DCE 

;BENZENE 
~t~~A-TFT! SURR l 
¥o~UEIIE 
!PCE 
Cl-BENZENE 
!M&P- XYLENE 
!STYRENE 
i 
j 

13.300 
15.066 
15-575 
q.1~3 
1. .8.6 
19.433 
20.683 
21.991 
23.125 

45.594 
29.~77 
18.ti90 
3.025 

54.626 
28.546 
44.866 
37.138 
31.778 

________ .. ___________ .. ________ .. ____ ··-------.. ··---------------------.. - ... ______________ J 

Component Retention Height Area 

:unknown) 9.075 4.301 18.99 
\.CETONE 9.691 3.338 20.36 
L 1-DCE 9.958 17.503 119.55 
c.I 2-DCE 10.591 51.879 400.38 
.1EK & c1_2-DCE 11.408 3L978 323.07 
3ENZENE 13.300 45.594 652.80 
rcE 15.066 29.577 446.82 M 
1\LPHA-TFT(SURR) 15.575 18.690 307.56 M 
.1IBK 17.133 3.025 37.46 
rOLUENE 17.816 54.626 621.64 
?CE 19.433 28.546 372.76 
:a-BENZENE 20.683 44.866 634.83 
~THYL BENZENE 2L541 35.103 540.37 
1&P-XYLENE 21.991 37.138 625.35 
3TYRENE 

o~ J11t-4#<t 
22.958 32.488 468.44 

3TYRE~E 23.125 31.778 530.50 
:unknown·! 26.325 2.743 37.24 

17 6158.13 

Area 

20.J6 
4~0 .. ~ 
3~3. ' 
652.80 
446.82 I! 
307.56 H 
37.46 

621.64 
372.76 
634.83 
625.35 
530.50 

file:///CET0NE


Lab nnme 
l,Jjent 

Analvs.is date 
,_ Method 

Deset•i pt ion 
Column 

Carrier 
Datn ti 1<-~ 
Opf~rator 

-2~J. 600rniJ 

; 
····r 

··1-

·i-
•... !... 

- .. :.~-~~-~:··~::::::::"'·'·~-
; ~ ------ - ---

! ... r·-:::-:-=:-.~::.-:.,.._,,.,,,,,,,,_,,, .. .,,,_,_,.,,'"',. 

.•. ;f 
_ ..... -------... -·::· ·-···:-."'' 

···:r-· 

~- .. ~;~:::--..:.::-..::=.:::.:. .• -.: .. ""''"·"'..-
:::{'='''~ 

)" 

:f 
Component 

·unknownl 

h~2~g~E 
l_1-DCA 
~1 2-DCE 
~-t-~~~CA 
::;Ct4 
rcE 
l 1 2-TCA 
:unlinown) 
?CE 
:a-BENZENE 
l 4-DCBA (SURR) 

14 

ACS Ffli:f,D (~C W-~ 
Al,S 
02/?.4/lH9fi Of]: 4:1: CY/ 
PURGE AND 'I'Hf\P 
DE LCD 
MX'T-1 0. 5:lmm x ! f_) M 
Helium 
ldata4811_CHR ( l 
MARK PAULl 

Retention 

9_116 
10_016 
10_633 
10_783 
1L466 
12_550 
12_750 
13_550 
15_133 
17_616 
18_516 
19_500 
20_750 
23_166 

Height 

50_360 
182_317 
256_964 
198_684 
22L 140 
183_142 
90_765 

178_089 
236_513 
213_055 

24_734 
208_491 
116_344 

92_030 

S0moonent Retention HeiHht Area 

funknownl 
:1 1-DCA 
d 2-DCR 
~ I 1-TCA . c 4 
.c 
' 
'1 1 2-TCA 
i(unK"nown l 
·peg 
p-BRNZRNR 
;1_4-DCBA (SURRl 

··--~·-·······-···-···---- ····-----.1 

Area 

268_17 
1408.34 
1988_37 M 
1865_59 M 
259L53 
2427_75 M 
1102_34 M 
3405_75 
4032_43 
2762_87 

294_77 
2922.95 
1660_16 
1994.69 

28725_71 

9.pe 50.360 268.1? 
10. 83 198.684 1865.59 H ll.T 221.140 2591.53 
l7 0 ~1~:~g~ H~5Js H 1 .5 0 
1 .1 3 3 . 13 4032.43 

1~. ~16 213.0~5 27~2-~7 1 . 16 24.7 4 ? 4. ? 
19.500 208.4 1 2922.95 
20.750 116.344 1660.16 
23.166 92.030 1994.69 



Lab name 
Client 

Analysis date 
Method 

Description 
Column 

Carrier 
Data file 
Operator 

-25.000mV 
···-·r·-
.... ! 

-···; 
...... I 

---- ! 
---- J 
·····- I 

L --T 

-! 
.... i' 
-···- ~--- r-·-
-·-l 
---- i ... 

--· ~ 
- ·----,--
--- ~ ___ ;;. 

f 

·----
~----

Component 

3ENZENE 
rcE 
\LPHA-TFTCSURR) 
fOLUENE 
?€E ' 
(unknown) 
3TYRENE 
(unknown) 

8 

ACS fi'l f<:f,D GC tt2 
ACS 
02/24/1996 09:21:58 
PURGE AND TRAP 
PID 
MXT-1 0_5Jmm x 15 M 
Helium 
2DATA489_CHR () 
MARK PAULI 

Retention Height 

13.316 1_189 
15.050 1.478 
15.558 18_855 
17.783 6.510 
19.400 2_106 
21_950 2_104 
23_125 0_868 
26_300 2_055 

Som~onent Retentioc Height Area 

1lENZENE 13.316 1.189 18.57 
~CE 15.~50 1.47~ 17.61 
: LPHA-TFT!SURRl 15. 58 18.85 296.73 
!fOLUENE 17.783 6.510 71.19 
!PCE 19.400 2.106 26.81 

'{¥nk~own) 
,~· YR NE 195~ ~ .12 

2.104 
O.!J68 3~. 4~ 1 .L 

Area 

18.57< 
17.61 

296.73-
71.19 L 
26_81 
33.44 
18 _ 19 L 
23.32 

505_87 



[_,ab nnme 
Client 

Analysts date 
Method 

De::=;cription 
Column 

Carrier 
Data file . 
Operator 

-25.600mV 

ACS FlB:LO GC tt:2 
ACS 
02/24/1996 OD:~J:58 
PU:RGE AND TRAP 
mn.cn 
MXT-1 0.53mm x lfi M 
Helium 
ldata489.CHH () 
MARK PAULl 

J U24 _DOOrn\/ 

b(JhJ~ 

( lC6) 

Component Retention Height Area 

... t .. 
... ..; 

... L 

----!--

··+· 
--~ 

---r--.. ---
-r _..,.-
! 

]: 
i--~~ 

----~ 
·+ 
---1:: 
-i'~~-

{-·-· 
-T-
-·f ., .. ··-----·::: ... -
·--~·--

~CE 
I 

i 
i1 unknown l 
I 

\1_4-DCBA (SURRl 
~ ! 
___ )__ ----------------------------------·-·--------------·-------------------------.J 

Component 

'CE 
unknown) 

_ 4-DCBA ( SURR) 

3 

Retention 

15.116 
18.483 
23.133 

Height 

34.660 
33.370 

104.878 

Area 

449.73 <:... 
428.49 

2304.21---

3182.42 

15.116 34.660 449.73 

18.483 33.370 428.49 

23.133 104.878 2304.21 



Lab name 
Client 

Analvsis date 
· Method 

Description 
Coluron 

Carrier 
Data file 
Operator 

-25.CJOOmV 

; 
-·····! 

' --··· ~---- r-.r.-· 
··--! ----- r 
·---· t 

..... ~ 

.... I' 

ACS f<'IELD GC tt2 
ACS 
02/24/1996 10:00:39 
PU:RGfi: AND TRAP 
PID 
MXT-1 0 _ 53mm x 15 M 
Helium 

- ~DATA490.CHR (l 
MARK PAULI 

5 L: _ OOOmV 
... '''i 

Component 

i 
i 
;BENZENE 
! 
lALPHA-TFTI SURR l 
i 

~~~UKNK 
! 

M&P-XYLENE 
! 

--·--········-··-···-········· ····--············----.. ---·----·------·---"·"--·--·-·-·-""""_'_, __ , 

Component Retention Height Area 

3ENZENE 13.350 1.292 20.42 L 
\LPHA-TFT(SURR) 15.591 17.760 283.98 
COLUENE 17.816 3.116 33.57~ 
~ 19.433 1. 353 17.30 
1&P-XYLENE 21.983 0.921 16-33 <... 
(unknown) 26.333 2.004 25.03 

6 396_62 

Retention Heieht Area 

13.350 1.292 20.42 

15.591 17.760 283.98 
17.816 3.116 33.57 
19.433 L353 l7 .30 
21.983 0.921 16.33 

file:///LPHA-TFTfSURR


Lab name 
Client: 

Ann.lysis dat.e 
Method 

DeBcriptton 
Colunm 

Carri.er 
Oat.a fiJ.e 
Opern.tor 

ACS f:t'I f<T.D GC #2 
ACS 
02/24/1996 10:00:39 
P£fHGE AND TRAP 
DE LCD 
MXT-1 0.53mm x 15 M 
He l.ium 
ldata490.CHR () 
MARK PAUL.I 

vP4 
( 

l024.000mV 
Gomoonent Retention Height Area 

--+-
... ! .. 

... ,. 
:i--
-+ 
-! .. 

-··-~ 
.. .)_ 

! 

·t-
--t· 

-·--
! 

·t 
; 

' !cl 2-DCE 
I -

! 

it 4-DCBA I SURR l 
~ i- . 

~ I 
.. ..L.-.·-----·-··--···-·---·-----····-·· ·-----·······---·······-·--··-·····--···--·····-······-··-·-·--·-···----·----·___j 

Component Retention Height 

~1 2-DCE 11.800 27.220 
t_4-DCBA (SURR) 23.183 74.420 

2 

Area 

346.68 ~ 
1647.63 ---

1994.32 

1 1.800 27- 220 346.68 

23.183 74.420 1647.63 



Lah nrtme 
C.li P.nt: 

Analvsjs ctat.e 
Method 

Description 
Column 

Carrier 
Da.t:a file 
Operator 

-:25.000mV 

.. i 

L ----·-r·-
::::·.~ \ 

' 
--·! 

{ 
·-·-···:.... 

·····- i 

..... c 
' 

AC~> Fl E<:LD (~C H2 
ACS 
02/24/1996 10:38:27 
PUHGE AND TRAP 
PID 
HX1'-l 0_53mm x 15 M 
Helium 
2DA'l'A491 _ CHR ( ) 
HARK PAULI 

( 

~8 

512.000mV 
Component Retention Height Area 

~KNZKNK 13.375 1.158 19.13 
J 

~LPHA-TFT( SURR l 15.616 18.215 292.17 
I 
ITOLUKNE 17.858 3.381 36.56 
I 
1 

! 
i 
i 

Uunknown l 
_.]_ ____ ···-·--··-··-----·--------··---··-----·-···------ ·-··---·-·· --·-----·-··---------·····-··---·····------__J 

25.191 2.132 36.90 

Component 

3ENZENE 
;LPHA-TFT(SURR) 
fOLUENE 
(unknown) 
(unknown) 

5 

Retention 

13.375. 
15_616 
17_858 
25.191 
26_366 

Height 

1_158 
18_215 
3.381 
2.132 
1_804 

Area 

19 _13 t:... 
292_17 ----

36_ 56~ 
36_90 
17_92 

402_68 



!.ah namP. 
Client 

Annlysis date 
Method 

Descei pt. jon 
Column 

Carrier 
Oa1:a fiJ<-~ 

OperA. to?· 

-:25 _ fiOU11N 

ACS Fl f<~LD GC tt2 
ACS 
02/24/19~6 1.0:38:27 
PURGE AND TRAP 
DE[,CD 
MXT--1 0.53mm x 15 M 
Helium 
lda ta491 _ CHL-{ ( ) 
MARl< P/\ULI 

Vflt 

102.::J..UOOmV 
Comoonent Retention Height Area 

~- ,1_4-DCBA (SURRl 23.250 68.430 1513.76 
- I 
~·· --·-·······-··--·-····---····-·· ---···-··-·---··----··---····---····-··------------·····-·---·--···--·······-·--··--·..J 

Component 

1 2-DCE 
CE 

4-DCBA (SURR) 

3 

Retention 

11.800 
15_200 
23.250 

Height 

62.486 
26.705 
68.430 

Area 

780-99 <. 
344.46<-

1513.76 

2639_21 



Lab name 
Client~ 

Analysis dat;e 
He-thod 

Deseription 
Column 

Car·rier 
Data tile 
Operator 

-2:':• _ CJOOmV 

-··- i 

----! 
--·! 
--! 
--r 
·-----r-

... ··- f 

--· i' 
- - ~-
--- l"..;:...--

···-1 

=r -----·-·r-

Component 

(unknown) 
BENZENE 
1\LPHA-TFT(SURR) 
TOLUENE 
(unknown) 
(unknown) 
(unknown) 

7 

ACS FIELD GC tt2 
ACS 
02/24/l!J~Hi 11:1'7: 1.~-1 
PURGB: AND Tl:u\P 
PlD 
MXT-l O_~)~lmm x lf> M 
Helium 
2DATA492 _ CHH. ( ) 
MARK PAULI 

Retention Height 

9_116 L 137 
13_375 1.163 
15_608 17_057 
17_850 4_40.1 
18_950 L181 
25_200 3_975 
26_366 2_111 

Vf4 

512.UClOmV 
Component Retention Height Area 

! 
irunknown) 9.116 1.137 12.03 

i 

'BENZENE 13.375 1.163 19.29 
I 

~ALPHA-TFT( SURR l 15.608 17.057 267.31 
; 

~OLUENE 17- 85~ 4.4~1 t~-56 !(unknown l 18.95 1.1 1 .12 

j 

!(unknown l 25.200 3_975 69.30 
·-·---' 

Area 

12_03 
19- 28~ 

267_31 
48 _56 L 
13_12 
69_30 
19_68 

449_30 



Leb name 
Client 

Analysis date 
Method 

Descrjption 
Column 

Carrier 
Data file 
Operator 

-25_(300mV 

. c -+---
--~~-

ACS FTEL.D GC tt2 
ACS 
02/24/1986 LL: 17: l~J 
PURGE AND TRAP 
DE LCD 
MXT-1 0 _ 53mm x 15 M 
Helium 
ldata492.CHR () 
MARK PAULI 

Comoonent ···················· '''l 

d_2-DCE 
i 

'TCK 

Retention Height Area 

11.800 35.909 441.38 

15.200 33.165 587-94 

ft_4-DCBA ISURRl 23.266 73.566 1634.43 
! _,- ---------------------------···- ______________ .. ______________________________________ ·····---·--------.1 

Component 

:1 2-DCE 
~CE 
_ 4-DCBA ( SURR) 

3 

Retention 

11.800 
15.200 
23.266 

Height 

35.909 
33.165 
73-566 

Area 

44L38l 
587.94£. 

1634.43-

2663.75 



Lab name 
Client 

Analysis date 
Method 

Description 
Column 

Carrier 
Dat.a fi.le 
Operator 

-25.000mV 
-···r·--··-·--·----··-· 

__ -_ i 
-! 
...... i 

! 

-! 
-! 
-I 

; 
- t --, 

' =! 
--- f = ~-=· 
-i 
- r-
- ~ ---r-
-- L 
-~ 

ACS Fl l:i:LD GC tt2 
ACS 
02/24/1996 11:56:01 
PURGE AND TRAP 
PID 
HXT-1 0 _ 5:~mm x 15 M 
Helium 
2DATA493 _ CHR ( l 
MAliK PAULl 

{pG-f~ 
Vf4 

L#S f 10 ()11\_\ 

512.000rnV 
Comoonent ~ete~tion Height 

iBKNZENE 13.375 1.117 
rrtK 
~ PHA-TFTISURRl ! . 

15.1~0 
15.6 5 

0.8~0 
16.9 1 

irOLUKilE 17.866 4.595 
!I unknown l 18.950 1.172 
! 

!I unknown l 25.250 4.185 
····--··------' _t___·-·-·-·-----·---····---··--·--·-·-···---·····--·····-·----··-··-··---·-·-·-

Component 

3ENZENE 
~CE 
\LPHA-TFT(SURR) 
rOLUENE 
:unknown·l 
:unknown) 
:unknown) 

7 

Retention 

13.375 
15.100 
15.625 
17.866 
18.950 
25.250 
26.400 

Height 

1.117 
0.890 

16.951 
4.595 
1.172 
4.185 
2.161 

Area 

18.57C.. 
13.41 

264.61-
49-89 .c:.. 
13.12 
72.72 
20.80 

453.13 

( 

1q 

Area 

18.57 
13.4l 

264.61 
49.89 
13.12 

72.72 

file:///LPHA-TFTfSURR


Lab name 
Client 

Analysis date 
Method 

Description 
Column 

Carrier 
Data file 
Operator 

-25.600mV 

····!--
···i-

' 

_L 
----~ 

i ··-t:..::· 
··+ 
-··l-
-+ _f 

:· 

·r 

-~· 
··1 L_ ______ _ 

Component 

~1 2-DCE 
rcE 
1 4-DCBA (SURR) 

3 

ACS FIEI.D GC tt2 
ACS 
02/24/1996 11:56:01 
PURGE AND TRAP 
DE LCD 
HXT-1 0.53mm x 15 H 
Helium 

_ ldata493 _ CHR ( ) 
_ HARK PAULI 

1024.000mV 
Component Retention Hei"ht Area 

I 
d_2-DCR 11.816 
! 

37.790 468.15 

hR 15.216 
i 

36.218 640.99 
I 
! 

-----------.. -----·-·-·-·····------·-·--.. --·-··--·---------·--·----·-·--_jl_ 4- DCBA ( SURR l 2 3. 316 69. 606 1568. 23 

Retention 

11.816 
15.216 
23.316 

Height 

37.790 
36.218 
69.606 

Area 

468.15L.. 
640-99 '-

1568- 23 ----

2677_37 



Lah name ACS FIELD GC tt:2 
Client ACS 

Analysis date 02/24/1996 13:19: ~16 
Method PUHGE AND TRAP 

Description PID 
Column MXT-1 0.53mm x 15 M 

Carrier Helium 
Data file·· 2DATJ\494.CHR () 
Operator MAl{K PAULI 

-25.000mV 
..... , 

.. ' 

. ·--. -- ~ 

~ 

---- i 

·-r 
··--·· j 

:~::.: i 
..... il 

----- i 
--··- ;:-

----!. 
····-···-r··· , 
····- ! 
--···- ~ 

. _ _.__ ___ ·-····-···-----

Component Retention 

{unknownl 9.133 
BENZENE 13.400 
ALPHA-TFT(SURR) 15.641 
TOLUENE 17-891 
M&P-XYLENE 22.133 
(unknown) 25.275 
(unknown) 26.433 

7 

Height 

1.610 
0.930 

18.400 
2.691 
0.566 
1. 734 
3.326 

vfi 

5l:2.00CimV 
Comoonent Retention Height 

Area 

15.63 
16.60l 

294.79-
29. 36 .l.. 
12.56L. 
27.97 
34.97 

431.89 



T"'b o~mP. ··''-' '"" .L tt t. c. 1.en 
Analysis date 

Method 
Description 

Column 
Carrier 

Data file 
Operator 

-25.600mV 

' 
' -·!·· 

' 

···!·· 

·T--. 

::~~~ 
·-r 
.. ,L 

--+·==:,.. 
.J. 

--!·· 
··+ 

T 
... L. 

~~---
--~·-
... ~ 

· AGS FlJ:i:J,D GC tt2 
At,S 
02~*4/1D86 1~1: 19:36 
PUtt.liE AND TRAP 
DE LCD 
MX'l'-1 0 _ 53mm x 15 M 
Helium 

_ ldata494.CHR {) 
MARK PAULI 

VP4 

l024_000mV 
Component Retention Height Area 

~1_2-DCE 11.816 66.075 624.34 
I 
I 

rrcE 15.216 44.075 766.49 
i 
!(unknown l 18.600 15.916 212.36 
! 
\ 
i 
i 

jl_4-DCBA (SURRl 23.350 79.027 1760.78 
"·-·-·----·---··-·-···--·-·-···-····----··-·---·-·----·--···---·----·--·-' 

Component 

~1 2-DCE 
~CE 
unknown) 

L 4-DCBA (SURR) 

4 

Retention 

11.816 
15.216 
18.600 
23.350 

Height 

66.075 
44.075 
15.916 
79.027 

Area. 

824.34 .{_ 
786.49£.... 
212.36 

1760.78-

3583.98 



Lab name 
Client 

Analysis date 
Method 

Description 
Column 

n--~ar-c--tt(~ • _.;::! .. Fl 1' . - - . 
Operator 

-25.000mV 

L---:.....,_-

- •• ;--:...:::::=..::..r 

·-· ~:__ ........ 
··-· t-=--..-

::=--~==----
·.-:::..-::::.;..,., ....... := ::=:-:---=; - (.:--__ 

ACS FIELD GC t1-2 
ACS 
02/24/1996 13:58:38 
PURGE AND TRAP 
PID 
MXT-1 0 _ 53mm x 15 M 

- ~~~~~95.CHR () 
MARK PAULI . 

512.000mV 
···············) Component 

~ 

'ACETONE 
ttl 2-DCK 
~Er & cl 2-DCK 
! -
'BENZENE 

[t~HA-TFTISURRl 
~6~~ENE 
~Y~BENZENK 
!ETHYL BENZENE 
!STYRENE 
~HJLENE 

- i 
-~· --·--·-···-·------·-·····-·--·----······-----------··-----------····-······--------------! 

Component Retention Height Area 

unknownl 9.066 4.286 21.01 
\CETONE 9.716 3.677 23.13 
L 1-DCE 9.983 16.148 111.47 
::.I 2-DCE 10.633 56.636 437.60 
1EK & c1_2-DCE 11.475 33.036 337.40 . 
3ENZENE 13.408 45.529 672.61 
rcE 15.150 29.033 426.63 M 
\LPHA-TFT ( SURR) 15.666 18.796 302.89 M 
1IBK 17.191 4.396 54.48 
WLUENE 17.891 52.952 598.27 
)CE 19.525 27.081 355.33 
~l-BENZENE 20.791 44.827 638.13 
~THYL BENZENE 21.658 34.407 533.94 
1&P-XYLENE 22.108 35.858 613.48 
:>TYRENE 23.116 33.186 511.43 
)-XYLENE 23.275 31.345 515.94 
:unknown) 26.408 3.059 30.70 

17 6184.44 

/D.v>fL 
-8e '<{ )- ,r-0~ ~~~ 6 

{ccv) 

Retention Height Area 

9.716 3.677 23.13 
10.633 56.636 437.60 
11.475 33.036 337.40 
13.408 45.529 672.61 
15.15~ 29.0~~ ~5tR~ ~ 15.66 18.7 
11. a~l s~Js~ 5~~J~ 17. 1 
19.5~5 27.T 355.3~ 20.7 1 44.8 7 638.1 
21.658 34.4 1 53f94 23.116 33.1 6 51 . 43 
23.275 31.345 515.94 



Lab name 
Client 

AnalyRis date 
Method 

Description 
Column 

Carrier 
Data file 
Operator 

-25 _ t')OOmV 

; 
-··-L-. 

-·-::::::::.:_:;.,.. .. · 
----~-::.:=-=~:-;::·;;::.::::..:..:=·:::::·:•::-..:::•, ......... 

. ··:==-==--='-"-"-'=-,..--~., ... ,~-
_ __;::::=:-~::::::.:··:.:.,. .... .,""'-_____ _,,. 
---•-~-----=--------=--" rJ"-<1 

---;· 
---,_i. 

··-·r='~~~"-~ 
_,:1: 

·- --~~-
__ J 

ACS FIELD GC tf2 
ACS 
02/24/1996 13: 5B: :]8 pEL-C 0 
PURGE AND TRAP 
DEI.CD 
MXT-1 0.53mm x 15 M 
Helium 
ldata495 _ CHR () 
MAHK PAULI 

1024.0CJOmV 
''! 

Component Retention Height Area 

!(unkBown) 
!l 1- CA 

~>cr~~o~XK c 4 c 
I 
i 
!(unknown) 
1PCK 
!Cl-BKNZKNE 
i 
I 

\L 4-DCBA ( SURR l 
! 

5 .a~3 40.~57 1 . 3 176. 72 

!H!! l!i:i'! 1 . 1 .1St 

18.583 24.932 
19.566 163.270 
20.850 98.373 

23.300 99.174 

~25.7~ l 88.3 ! 
lj6-r ~- ~ 3~~2: 8 

300.64 
2311.93 
1435.79 

2167.18 
----------··---------------.. - .. ____ ,,,,. _____________________ , _______ j 

Component 

(unknown) 
1_1-DCE 
t1_2-DCE 
l 1-DCA 
::I 2-DCE 
1 '2-DCA 
C~l4 
TCE 
, 1 2-TCA 
!unKnown) 
PCE . 
:::::I-BENZENE 
1_4-DCBA ( SURH) 

13 

Retention Hei~ht 

9 .. 133 
10.050 
10.700 
10.833 
11.533 
12.633 
13.650 
15.233 
17.683 
18.583 
19.566 
20.850 
23.300 

40.557 
134.084 
220.588 
176.372 
182.868 
168.675 
158.811 
189.151 
204.782 

24.932 
163.270 
98.373 
99.174 

Area 

225.71 
1060.41 
1525.07 M 
1888.33 M 
2138-~ 04 
3175.34-
3029.32 
3292.98 
2640.13 

300.64 
2311.93 
1435.79 
2167.18 

25190.87 



Lab name 
C"l ient. 

Analysis date 
MP.t.hod 

Description 
Column 

Carrier 
Data tile 
Operator 

-'25 _ OC!OmV 

~---· l 
-·--I 

;.. --·---y-
····- b:.~· 

·····- i 
---·--· ~--==·.c;· 
---- .. ~..=::-
---- f:.r 
···-· ~---- p ........... ,,., 
---~:::~-~~--
··---~-- ~~:··· 

F---L 

ACS f<JB:LD GC .tt2 
ACS 
02/24/1996 14:3B:42 
PURGB: AND TRAP 

. PID 
M X'l'- J. 0 _ 5 3mm x J 5 M 
He l i.um 
2DATA496.CHR () 
MARK PAULI 

······

---'---··-·-····---·-·-···-··-·---·--·····--····----··--··-··-·-··--·--· 

Component 

(unknown! 
LI.CETOl~E 
1_1-DCE 
t1 2-DCE 
~~~Z~N~1_2-DCE 
TCE 
ALPHA-TFT(SURR) 
MIBK 
TOLUENE 
PCE 
Cl-BENZENE 
ETHYL BENZENE 
M&P-XYLENE 
STYRENE 
0-XYLENE 
(unknown) 

17 

Retention 

9.083 
9.733 

10.008 
10.658 
11.491 
13.441 
15.200 
15.700 
17.225 
17.925 
19.558 
20.841 
21.716 
22.183 
23.183 
23.350 
26.441 

Height 

2.729 
2.661 
9.327 

30.071 
18.528 
26.239 
16.832 
10.980 
2.412 

30.890 
15.736 
25.947 
19.575 
20.367 
17.968 
17.765 
3.022 

51:~_ OOOmV 

Area 

13.45 
16.47 
64.75 

225.30 
189.31 
392.19 
249.53 M 
172.67 M 
28.82 

349.09 
205.09 
370.83 
307.08 M 
347.91 M 
264.14 M 
299.60 M 

26.52 

3522.73 

Component Retention Height Area 

16.47 
225.30 
189.31 



Lab name 
Client 

Analysis date 
Method 

Description 
Column 

Carrier 
Data file 
Operator 

-25.600mV 

-~-
-+ 
··-+ 
"fr 
--~-

---:r:::.-~=---=r.:v· 

--L...--.;.. __ ~ 
---·-_..::;_ 

1 
-·-"'"·:-::::_~~n· 
____s;" 

___l 
- ~==--=== .... -
--V.-.--
··i:.~~--~· 

. ..;!,·-~ 
_:(_ 
--~-

--+ 

Component 

1_1-DCE 
t1_2-DCE 
1_1-DCA 
~1 2-DCE 
1 2-DCA 
:::;Cl4 rcE 
1 1 2-TCA 
(unknown) 
?CE . 
:a-BENZENE 
1_4-DCBA (SURR) 

12 

ACS FIELD GC tt:2 
ACS 
02/24/1996 14:38:42 
PURGE AND TRAP 
DE LCD 

- MXT-1 0_53mm x 15 M 
Helium 

_ 1data496.CHR () 
. MARK PAULI 

Retention 

10.066 
10.716 
10.850 
11.566 
12.666 
13.700 
15.283 
17.716 
18.616 
19.616 
20.916 
23.400 

Height 

70.096 
108.405 
94.686 

104.223 
96.796 
92.649 

117.047 
120.930 
25.813 
94.362 
52.158 
54.705 

1024.000mV 
Component Retention Height 

it l-D~A r 2- CE 
! t-0 A c 4 
rrcE 
! 
I 
l 

\ K ~rknownl 
: -BENZENE 

I 
!1..:.4-DCBA ( SURR l 

···------.1 

Area 

554.27 
712.46 M 

1013.12 M 
1289.75 
1796.21 
1790.96 
2029.78 
1535.47 
325.10 

1336.97 
785.03 

1177.41 

14346.54 

lj:lii lit!!! l ·9 ti 6. 7 
13. 00 2.849 
15.283 117. 47 

1~.g16 25.r~ 1 . 16 
20.916 ~t Ea 

23.400 54.705 

Area 

llll! 
H ~:~1 
~b29)g 

32~-~0 133 . 7 
78 .03 

1177.41 





Analyst ____ _ 
Check ______ _ 

ICB 
5.00 mL 

Page 1 

10 
ICV 

1,325 105% 
2,689 85% 

1 
VP3 99' 

5.00 mL 

2 
GP57A 

0.05 mL 



Lower AquH 
ACS 

Compound 

a,a,a-TFf 
1,4-DCBA 

GP57A 
0.005 rnL 

Analyst ____ _ 
Check _____ _ 

4 
VP3 99' LAB DUP 

5.00 rnL 

5 
VP3 99' 

1.00 mL 

6 
GP68A 

5.00 rnL 

Page2 

7 
GP68A 

1.00 rnL 
10 

CCV 



'_.::'.b r.2,me 
Ana.lvsis date 

!'1ethod 
De set-- i ot ion 

COl L~!!"lf": 
Ca.r~- ier

Data file 
Ooet-ator 

ACS FIELD GC #1 
02/13/1996 08:03:20 
PUF:GE AND TRAP 
PI.D 
MXT-1 0.53mm x 30 M 
Helium 
2DATA314.CHF: () 
r1ARV PAULI 

~---r--·-···-·-··-·· -····-- ··-·-···-. ·-------····--···--·--········-·--- .. ········· --·····-····-·····-···-···· -- . -···-·····-···········- ......... -·· .. - ... . 

~--,-

~---····--· ... ·=~, •. ,..,. .... ,. 
---:.. .... ~ 
~--~==~··""'' 
:---{ 

~-~...:!:~·- ........ _.,., .. , .. 
~--.... .; 
: 'L r--.=-
~---..~ ............. r ..... o,,l ......................... "'n" ...... . 

~ •.• ...;~==...:-.:::.:::,:.•,-,:..-.~.-

-~•--ail'.fr.tiii¥.!iWJ~nr;;::=·,- ETHYL BENZENE 
: ~~-_. .... r .. - ... = .. ~..._.., ..... u ... .,. ;~&P-XYLEt-iE 

f.=..:.;.==.:::c ... ~..a..~~=uu• .. =un ... ~=·,;....a;"· ~TYHENE&O-X YL EN 

~::t._ _______ _ ·-···-··-··--····--···----------------------·-············-····-- ····-····--···-··········- ·-····-·····-·····-······---·-·····-·····-·····-··--·---····-·····-- ···-····-·····-······-····· -···- ······-···j( U:tt:.irC:Hf1 J 

Component 

TOt··.Jf::: 
- JJC:E~ 

t.L 2-DCE 
!'·1Ef::'" 
cl 2--·DC~E: 
BEil"ZENE 
TCE 
t=-1Ar~- Tr.:·r t sut=:~F:-: 
t1IBV 
TOLUH~E 
PCE 
Cl-BEi'EENE 
ETHYL BEt'-JZEf,IE 
!'-i~~P- XYLENE 
STYF:ENE8(0- X YLEN 
( un k.nO\>Jn) 
(unkno\·Jn) 

17 

F:etention. 

C?2 .. :::1::::: 
1 T3. 6!:_\7 
1 ~~;::-.. 9 63 
68 .. :~-4t; . 
26.6!.l-O 

241.97'7' 
110.089 
183. 02!:'· 
.tLJ-9. 6LJ.7 
191.700 
262 u 7~1~1 

5.188 
10.884-

:~:c,·/'. l{ 2 
'7 .·:f ~;· • (; 1. 

1 ::'·92. ::.7 
1•1-12. 09 
188•1" 76 
281!:1 .1() 

8'.5 .17 
162u29 

17205.77 

\ 

l 

-, 
' "' -
" .. 

'7! ,. 

" <; 

88 
81 .-. 

\ ' ., 
6 ;_ M 
'1' 2 
0 i) 
-~ 0 
;. 



Ane,l'tsis date 
Methcd 

Descr-iotior, 
Co lL\:nn 

Car-rier 
Data. file 

Ooer-a. tor-

;-~·:···--· 

~---+ 

r-·-:::: ....•.. 

!----=~~~;::;;:;:,::;:;:=--·-~•:...,.;:;:.,o.r,r..:-. .&:.ltn:.::r~"'...,.. 

~-~-~~~-===:~::::~~-:~--~~~;;~,,. ............... ,..,..::,.,'1>11" 
~---.' ... -----------

r;cs FIELD GC ttl 
02/13/1996 08:03:20 
PUF:GE AND TF:AP 
DELCD 
!'1XT-l 0. :::3m:T: ., ::::::0 M 
Heliurr: 
1DATA314. CHF: f ) 
MARl< PAULI 

f~¥?''~::;::o:=:::"":~--·~----.... ~ ... ~ .... -.. -~ ... ~--
r--:~-=..~;=::::::.;;:::;..;;;:-..r;:::IUO'o""-'1fT=II'-'"1"'a<a' 

:_. ..... ,~-=~_:-:-:;;:;:.:;;-,::::,·.:..:::~ .• :.-:'.o::.z: •• •.r:.::o:•.,:.:.:.. "'"'"":.!J::r...;.:.:::.:"""'""""'''''-""'"' 

~----~ 

L--.:..~==:=·=·::ru=··==·=,.==· 
I ·,:. 
~~~= 
! ~ ,--:.: 

, ___ ).-·-="'--.. ~---~-·-"'" ,_ ...... ::-.:. ... ,, ________ -·. --···------. -····-·""'''''''- ____ , _________________ -·-

Component 

DCE: 
_---:oc~E 

1 .l.-DC{::; 
c.f -2-···-J)C~::: 
1 ::-::-·-·!)[;(:.: 

( Linknov-Jn) 
• t '):. __ -rc~ .·:\ F-·cE-· ... , " , 
C l-BEI'-lZEI'lE 
1 _ 4-DCBP: ( SUFF:) 

13 

Retention Heioht 

i. .1 .. ~:. ;:::; ".5 ·:·:.' .... ~ .. ;:3 () .1. 
.L :? .. (~; ~=~ -~~: :;~ J.. :::; .. :j (i 1. 

Comoorent Re:enti~~ Are~ 

'·-!"If'!= 

::r 2-DCE 
~~ f"-rti'L:. 

ii ~-DCA 
:: -1 1-TCA 
if"·,....'l'r 
..... Ll >t 

i~ ~~kno~~n ·i 
: 

;~ l 2-TCA 
:PCE
:.Cl-BEHZENE 

···-·······-·······-···-···· _ ...... __ ···-·····.J: _ 4-DCBA f SUR~: l 

:::.808. 3f:3 
.!.1-:::!9 .. ~~::1 

3014. !7£i 
3864. 2:~-:; 
17:2:-~. 35 
2172.46 

32665.79 

s~:t.§~ 
.-, ":' ,-,.~. ,., 
..:...:;. • j-._1'._.' 

27.033 2172.46 



An::>,lvsis date 
r·1ett-:c.d 

Deset-iotion 
Co 1 ~t:T:n 

Ce.rr- ier-

ACS FIELD .GC #1 
02/13/1996 08:46:05 
PUF:GE AND TF:AF' 

/o'l/~ 

Data tile 

'"·---:-
.---:;--~- .... 

. ''{ 
:-· ~-- .... , .. , .... ,.,.,_,..,.,_,...,,.,,,.,,.,, ,,, ... _ .. 

~ ~~ =---: .. ~~~.'"' 
' , ____ ........................... 1..30' .... ~ ... , ........ . 

:---i· 

:---~-::::::::::;:...:;::.:.. ............. :::o•••=:•:-••••o:=.&.:•::..o".........,''-'un.'u•=•••~~" 

!...--:.1. ; ·:.~::·.:..:~!:::::~:~" "~:,u•.,.,,.,..,.~,.,,.,.,,.,,.._.. 

~--'1_· 

F'ID 
MXT-1 0.53mm x ~0 M 
f-!e l iLt:'TI 
2!)ATA31=~-~=t-H~~ () 
t1AHK F'AUL I 

C-:J:DDr:er. t 

ip~~-n;:~.;c 

:AHA- TFT ~ SUF:F l 
~~!BK 

~.:. ~~-~--~~: .......................................... -.. ........ ,...,.. .... ....., ............... '"'"·"'._ ....... -..::."".... ITOL UE NE 
!PCE 

i-~~~~::::: . .-:..a: ... -=:.::.:.r..:..=.::~".:.·.:: .• .,- .• ·· i 

1 ... ~·~:;~;..;1;;ar<;;;u~i!i?,n;;:-;~:m~iilii:i"~Hirliili'=·"=''"~=·•";v- ;.£THY L P E~~ Z ENE !--..:t··---- ................... -- ____ .,., ...... , .. ,.,... .... -,,-.. ._ .. ,,_ ... -... -n........ jt & P-X Y LEN E 
J.~::::=:-..:::;::.::.::::;:;:::::::=:>=•"'.,.""'""""'~''""""'"L""-'·'-"''"..._._~,.,,.... .. ,...,_,,,.,._..............,:=...a....,.,,. tS T Y RENE &0- ~~ YL E t-j 
~~=t-----·--·--·-····-···------·····-··· ______ ... ·······-·····-····-············-·····-······-······ --···-··· ·-·····--·----- ---····----···-······ ____ ····----·-···----····- ···-····-···-··-- ···--··-···-···-·:( ur:~~r.awr: i 

Comoonent 

TC}!--.!E 
-DCE 

tl 2-[)C~E 

c 1 2·-- DC: E: 
BEr~IZEJ-iE 
TCE 
AA~::--TFT ( :3Uf;:p! 
t·1I B~:: 
TOLUEi'jE 
F'CE 
C 1--E!E!'.jZE!'!E~ 
ETHYL BEI\~ZG.!E 
1"1/!:.~F'-· X YL.ENE 
STYREr-JEI!::U-- X YLEJ· .. l 
{ L{nk.no~ ... Jn) 
( unk.no•·~n l 

17 

Retention 

.1 :~~ .. .:-::: ~! C• 
1_,.~ .. .L .::. ~:-
1. <'i " ::.=.t_-,.:::, 
1. 6 . ~.3 .t c:· 

.tn. ~.:=.c. 
1.9.8::::.~: 
~~~()., 7"(!(:• 
:~2., c~~~c; 
:-~~.::; .. 8<S6 
:~4. 216· 
:~4. 466 
25.716 
:26.816 
'27. 700 

Height 

::::. () • t:_, .1 J. 

15. 6L~2 

Area 

3171.07 
::::i::,CJ:::" 14 
::::.580. :::::s 
:=!-~1 7 4 "7' ~I 

86. 6S' 
~2=~7 ~ ()2 

31829.37 

16.Stt. 
18.550 
1. 9 .83~. 
20.NO 
22.050 

::~.::\.s ~ 
~9·-~!:!.~8 
~7::-.~4 M 

! ~ .-, "T "':'ir Li 
~ . ': '; ~ :I 

93.14 
80,38 
74.75 
8.J.69 



' ·-

_.:~j ::::~fTIE 
An2,lvsis date 

r1ethod 
Desct- io t io:! 

COl L.t:nn 
C =''" r r- i e :-

J)ata file 
Goet~2,_ tor-

..... •· U ,·:.· '·~·' '·~·':: ~ 1 L 

. ····· 
··~ r .. . -···-····-··--··-· ....................... . 
:. --~· .:::-:::-..:::.=;:-....:::::..:: . .-~:::::::-~:::.:..:: : . .-_,_ .... ,...,... ........... ,,,,.,..,,. 

<-'trs c TEl n ;-::c # 1 
6~/1~?t~~6~68:46:0S 
F'UF:GE AND TPAI:' 
DELCD 
MXT-1 0.53mm x 30 M 
H~ l i. ~-t rr: 
1DATA::=.:;1:'·.CHP () 
f1ARI< F'AUL I 

: •. ~-~~~·::..!;::::::::::: .. ::=:::.:.:..::::::.:•• ... ·""'''"'"'"'-'•'-'-'·'":....:'·'' ....... .......,.. .. :::-·.· 

~ ... ..:.~~-::;;_~~-~:::_~:~.:.·_::: ... _~~~_::: ... _ .. _·:_:·:·~~0:~" """ , ............... _ .. , 
t_-::,- ~-

r~t~;::::ococ-=:""'"- ~'''''0":-0:,,·cc::cc:"-' ···--------- ._.,,.,. 

,---~--~-

: ·, 
:~·:r:~.~-:~===~~~~~:·:~::~·~:::::~··:.:=-.:::::::::;a..<::::_;';:~:;-:::::·,,<,;;:::;;::.·::;;.:. 
_ _:....:.p·-· 
~-....:.~-.:::.=-.....;...-...: ... ,,_.,,"""·'~"'""'·'"='·:r: ........ . 
!-~-::--

:~ ~-D~~ 
:tr 2-~c:£ 
·:~ f -DCA 
~l L-DCE 
~! -! 1-TC~: 
~~Llf 
:TCE 
If "Jn ~~nown} 
' 
:1 1 2-TCA 
~-rr-
~c 1-BENZE}!E 
; 

.......................... -.. ···-·· .................. -..... -....... ~ .... ~ ···--··-·-··-.. ·--.... - ....... _ ..... - ... -... - .. -···-·-······- .. ··-· .. ---·~·-- ... -. ..11_ 4-DCBA f SUPH l 

Comoonent Retention Height 

13 

t:l71-::l "'?2 
'l ::,<~·:~:. 81 

t.:.2l~ u 7::~: 

4<}69 .1::::; 
'2~·}3=· .. 86 
:!.171. ~~:;a 

45562.95 

F:e tG: tio:: 

~ ... i •') c- i:. '? -· . .;__. -·' ::c.'.,. .-,;, 
.:,._:Q . .:.•, -;;:: 

-~7!~ ''~2 
~2 ~' 73 

.3272.37 
71)88.23. 
:!12:!, 7t 
519.41 

7, "! 1 7;, 
) l ,' l • . ,:.o 



. ·, 

r~n:?..l'...-si_s ~je.te 

Descriotion 

... · .. '·. ·. 

Cc~ l i:.-~:T~n 
C :? .. !"- r~ i. e ~--

. :' . ~ ; . ! .! 

'2!)A ~A.:= 
~·~~l4G~f~_ ..... 

• .... ;:::;..;,:::-;:::..:. :.;.::.::: .• ::.::::. -..:.-:.:·::..:::::::::·c"rUI.o . ..:,.;u;;.:o!::~-"'"''"''·'''-'"''"''-"''·' ""''--'-''' =·~'"•'• ~"''"" ,,. 

(JID 

r., ... ;:..-:-...::.-.::::.:::=:::::::::::-~::.7."::::..:.:;:::=::;·::=::;;;-..;;;:;:.:...,,......,,,,,,_.,,,,r..-_-::;:,;.&..nu . ....::::::"'"''''~ ''"'-"'•"·' •·:..;;;;::-... ·.,r~,;.: ~''"'""·''' .. :.=..·o•;_,-,,,,,,.,,.,<--•··•'-'•·=:::"''·'·"•'•''""::,: . ..,.,.;,~;::u=ou•L...,.;=: ,-...,,.,,.,,,,_,.,,,,_..,!PEN zEN~ 

b~:~~~;~~:;;;~;:::;::~~;;;;;.;~==::~::=~~=--·---~1!~::;' '"'' 
~~ ~:-·:-::-: .. -:~;;;;;,-.;~;-.oo!Hi.a;;;;;,.-...;•;u;;;;~:;-rtu;:an;a;lrdi;IHam;•21rn.:;;.;;:f~••'"·~.:r:.;~rn.:-r:ihi>"ig:nt-P.iiiiM.'l:l~,_:ooi;;~il~!!!:=iiliiliiifJ!!i~if ... 'T!iii'hf'r'illl;r~"'i&fl....rJiilti.'.iiiiiii~li!!"=.:"'''="''""m=·="'.-:r::=•!E T H 'f L E E ~~ Z ~ i~E 
t~..........__.__ .. _ .... ..a.........,.__., ............................ ....._ • ...:.-........... _.-.... •• __ .... - ... ·- ......... ~ ··· ........ __ .,,,,.,.. ..... r::."'', ............................... ,,,,.._... .... , ..... ,.,., ................ , .. ,,""' ................. - ... -.,,,, ........... __ _,.,n,.-......... "'"'-·"--~.~p- X·~· L ENE. 
;...__:_~_-:=..-::::::.::==::::::..::==:::..::-:::::=.::::::=:::::::::::::::.::;:;:.:::::::::..:::::.:;_~::.::.=::::::-::::::::.::..::::::.:.-_;::-.:.::::::.:.:::::::::.:::::-=:::r.'Wnt .... mo:-•u.o..::••a•:•u•ru:";"'.,.."''-:""'"'"•";-;";lrMIIoi.C.I!!:: ............ ~::::1S T YE ENE ~c- ~: fL E r~ 
e±·-··--···· .. -·-·· .. - .... -..... -.. -..... -........... -...... --··--·· .. ·-···-······-···- -···-- ...... ·-····--........... -· .. ··-·····-·· .. ·-··· .... -- ....... _ ..... --···--·-·-··· ·--· .. -·-···-·-- ...... _ ...... _ ...... _ _j( un k r. o-wr; i. 

Comoanent 

t .. :.nc;~ .. Jn) 
·or·.JE: 

1 ~--DCE 
tr· 2·--DCE 

c: l 2·-··DCE 
BEf.JZE!'-E 
TCE 
AAA- TFT i SU!O:::F:;:) 
t·l r Bl< 
TOLUEI',lE 
( unkno~·m) 
F'CE 
Cl-BEf\JZENE 
ETHYL BEt·-.!Z ENE 
118.:P-X\'LENE 
STYF:ENE8~0- XYLEN 
( unk.no•·m) 
( unkno~·m) 
! unkno,·;n) 

20 

F:etention 

l1..:2b~ 
1l.:516 
.1.:2: .. b::::.~! 
:i lf . 1 ~.::: ~.) 
1 tj • :=, :::; :.::. 
16. 7b::: 
·1.8" 2(H) 
H3. ::=;3::;. 
19. e:::.::::. 

23.866 
2L~. 216 
:~>'1. 483 
:;~~'. }' 16 

:2·7 • ;- C•(l 
:28 u :216 

Height 

'78f::)., Ci<;! J. 
1. '7 :·:·: .. c:· .s '? 
6 6 ·~.:· . ~3 ~~: [:. 

:L:~c)c~ .. 2')'F; 

1498.837 
11 ~~~) . ~5~) L~ 
139 .1." 51~· 
~·: .1. :~:. s> .. ·7 c' ::~ 

1.6.847 
1.4.042 

4.451 

12::·473. 52 

. .... .b 



Ar:2.lvsis d2.te 
Method 

Desc~-iotion 
Column 

Ca.rTie:-
Data file 

Opera tor-

r--;----··-· .......... ···-·······-···· -· 

~---:....-·-·· 

~- --~----- ... 

~"'!CS FIELD GC #1 
02/13/1996 09:27:58 
PURGE AND TF:AP 
DEL CD 
MXT-1 0. ~53mm :< 30 i1 
Helium 
1DATA316. CHF: ( ) 
t1AR!< PAULI 

~- ···:.;;;;:;;:::::.=:::_:;:;:~;::;::::.;::::::::~~..::::::-:::::-:::--.::::·..::::.::~·--·-~- ......... ,, ... ,.,. ... """"'"'"""""""'~''"''"•'"·•""·'·'-'•'"·''·"''''"'"''''''·'"'"''"··· 
I "';_ '' .. •·-···-··-:::.;;:=:::::::::::.::.::::.:.::;;;;;:._"":;;;::::;::".7:::;"•~'' 11 ...,' 11._,.atl'"''"''"""'''""'"-.r."'•-·'-•"'·'''_" .. _,'""'"'"'"'"~"'·'.4'"""''' 
~----. .. _________________ , __ ·-······-······ 
i---0::- ______ .-·--·--······ -········-·--::::.-::::::-_:::::..:::::=-"-·""'"''L:.::':"a. ........ ~ ... ..,. .... ,, . .._r. •• ,~ ........ '""'"'·'-""'·"·'-'-'"'=""'' ... '"·'='"".=:;.::1,;...0 ...... .,. 

~-...:...- .;_ __ ::~;;~~;:;_~~;;::;::~.:::::~:·:~:~~~~::·~~~~~::~:~.~;~~~:~~~~~;'"';.~~:~.=::::·-····--·--· ;_ __ .:,· - ____________________ ,. ____ ................. -....... ··- -----~"''"""-""-'''"''"'"~"""'' 

~·~ .;.·--·=----=--:=-~:::-:-:-;;;:-::;;;;:-.:::::::::-:-:::;;;;::-:;;;:;-.:·;;;::-;;;;;;::;;·--:-.;;;;:.;-;;;;:;-••""s·urr.uo>::rro;o;:-.rn.::--'-''"""".,_'"'<='''-'....,-''"-=--'"'"'C.011":s.rr"""'..,"._.u 1 ,....,.,,..,.,"-'"'..,..-"'"'-'' 
r-~ ;~_ ... 
f--=?-
r-··:--;--:::;:::::=:::=:;::..:.::=:-=::::::.::::=::::::;;;:::::.:::::::;;.:=.:::::::::::-....::::::-=::::::.:.:::::::::.:::••......:•tr'-'-...,.,·":0.~; ....... .,, ....... ,_,.,..., ........... .a.:.: 

1--~ ___ :::::=:.c:c:==:::.~o.:c=.:·c:c.::::o"~''"·~-•••'~ ••••~••~""'·"·"'''"''·''""·"''-'·'"'''·""=· _,.,~.''"·''"·'··----"--- .............. -

! : ... -r--:r 
··-·i 

~=::==:;~-;.;-;;;:~:::::::::::~:=::=:::=~·.::~'~:~~:~:r::~:-:::~::~o:.::~:::::::~~::~:::~~~:::-::::·~::~..:::: .. 

Comoonent Retention Height 

lJC:F ::.: ·:~ ~.:.:. ~j " -··· _, __ 

.. . ..... ~i 

~=f ~-;·~ .:~, !-;~' " '/ .l. f·rt 
1. I --DCt0; 
cf 2--DCL. 
1 2·-f)L:(~ 
1 -1 1 -- T C :::, 
c:Cl4 
TCE 
( unk.no,·w:) 
1 1 2--TCP: 
F'CE 
C 1·-BENZEI'·lE 
1 _ 4-DCB!:; ( -:;ur:;:r:::) 

13 

1. () () t-.:· ·::? .: .'.'? ::::.1 !-·; 
ll f) t~. ··:?·· .. () -·;? i"··~ 

~~-- ii ;:::· ::x ' ~,-: >· :-..-; 

J .. l :·~~ ~-=1 ~:~ ,, ·.=.=.=~ -~:_:! 

{:l\~1 ~:_:, 'l" " ·_::. 1. 
7 :'f :::;;'::· ,, .i •) 

105586.96 

. _;=_.=; _;,·,·,· .. 

-.:.. •• • -=-

~2.,:t,: 
~~ ~7~ 



:__;::;b ne.me 
Analvsis date 

!'1ethod 
Descriotion 

Column 
Ca~-r ier 

Data file 
Ooet-atot-

r·-·-r-·---···-···-

! ! 

:---i-

( --~

:.----~ 
!-.f: 
~-~; 
i._...:i. 
r-t~~=;:-::; ... .-.-.. ...... -
r--._.......,:...--

! --·----;--·1" 
;-1~-

{-\CS FIELD GC #1 
02/13/1996 10:07:10 
PURGE AND TRAP 
PID 
MXT-1 0.53mm x 30 M 
Helium 
2DATA317. CHF: ( ) 
!'"1AF: !< PAUL I 

--~ .-- '1",-,_;--
.~:..: ':.::!:. 

::~~~' 
~-~~:~~-

:,_~ fTHY:.. 8€~-i~EHE 
~--_:,;--- :~S:F'- iYLE~~~ 
i-~.r- rJT'r'REn~-~[:-XYLEN 
~=-i:l _______ .-__________________ ......... - .. ·-------·-··-·-· .. ··· ____ ·········-····· ______ ............ ___________ ... -·-··-····-----··-- ... ------------------·--·······-·····- ····-···-------.. ---- .. ··--·· _ .......... ···---~ \ u r: k no !:-;in I 

Comoonent Retention 

f ·cJt··JF~ .1.1 .. 2':!.::) 
!'"•- .1. ..:".}. .. i ~)~) 

1 ~-nr~ ~ 14.500 
~~NiENE 16.750 
TCE 18. 16S 
AAA-TFTISURRl 18.500 
MIBK 19.816 
TOLUENE 20.683 
PCE 22.033 
b,] -Rr-t--J7r:-!•-p:- 2:::::.850 
ETHYL BEt-.JZD--~E ::::c~. 200 
M&P-XYLENE 24.450 
STYRENE&O-XYLEN 25.683 
Cunknownl 26.783 
(unknown) 27.666 

15 

Hei~ht 

e .. 2:-.z4 
~i.'::: • /~~ -~l ~~; 
.-!::: .. f)()() 

8.611 
19.817 

Area_ 

~3F~ '" 7' ·:::; L 
b6. 1 ~::: (._ 

3499.26 

0; .-_,; 

.:.2~: I:/; 
:0~.7'3 
5=~I6. :! ~ 
""!: -~ ... , "Y -. 
f.~ i._ I .:.•.:. 

:~I I:!~ 
....,._._ ...... 
i ~.: • .' _: 
57.5.: 
! 1. -~ 3 



-28 !l~Hr~e 
Analvsis date 

Method 
Description 

Column 
Carrier

Data file 
Ooeratar-

r-r·~---·-···-···-····-····--·--

i ! 
• .... •. 

' ! ;-·-..,-
' ; 

:-··--;· 
;... ... -~ 
L_~ 

-~~::•._,.,...., . .,. 
!-'.f"'.,r 
f{ ___ _ 
:-_..;:o· 
~--:.~--::.:::·.:..-:-:-.:.::.-...:.:.-

, .. 1 ... -...:.,· 
~--~ 
~-.J .. 

ACS FIELD GC #1 
02/13/1996 10:07:10 
PURGE AND THAP 
DEL CD 
MXT-1 0.53mm ~ ~n M 
Helium 
1DATA317.CHR () 
MAF:K PAUL I 

: .--·; .. _., -:·.: .·· .. : :! ·-~- ·, :"":" l · . .-

L:.::~::;~-::::-=:=:::::~~::-:~:=: .. __ .. __ , ... -····-· ··-········-·--····--·-·-.. -.. -·-----······-····----· .. -·-·-----····-·····--··--·-···· ·-·····--·····-·····--········ ·---... - ... ·-····--········-···------· _ !; -~ -DC3A i SUPR j 

Comoonent 

.. ~nOHI-1 .l 
F·L..c. 
1 4-DC::BP; ( !3UPF:) 

4 

Retention Height Area 

~:.6 7. :.?::~ L.. 
::::::>l .. (7•t . 

1 () ~j ~5 .. ~ . .t L. 
:::o4.L. ~:.s -

5089.04 

! t '7 .-,,., 



Lab name 
Analvsis date 

1"1ethod 
Desct-iotion 

Column 
Carr-ier 

Data file 
Ooerator 

ACS FIELD GC #1 
02/13/1996 10:47:23 
PUF:GE AND TF:AF' 
PID 
MXT-1 0.53mm v 30 M 
Helium 
2DATA318. CHF: \ ) 
I"IAF:K PAUL I 

L : __ ··>:--:l" •: __ · ···;: ;.-·,··,·-.. ·· 
~----··-···-··--··--·-·····-----···--····--····-······--------·-·······--------·· ---·--·-·····- -···-····-···-···-··· -····--··--·-····---·--···---- ----·····-·---·-·····-·····--······· -·· 

~--~-

' ' ~--·-r-

: ~ 

Cf-. 
~--1;=.-=----............... ....,,,, . ..,.,, ........... ,_ 

t--+--=--==:=.::=::::=::..=..~~ ........... ...-............ ou=&o.~· 
r :, -='"=:o-.::=~ .. -= ... - ... ·~· 
I'"! .. 

c-·~s--.................... ,.-. .............. ,.. ........................ ._.. ..... ;>nr ...... ..... 

• J 
: ... -:•,-=====:::-___ , 
L...:J tf . ·=~~:~~lf:~~~::::'"~ ................ . 
~--...:::..:.:..-........:r:~•~ri;<.IL.I1••..:oi!IUM.I,.....,..:...rr...,,,.,_n,,-...,_,w ..... .,,,.,,...n,:.-.o•.,.._,,. 

1 9EHIE~~E. 
\.::AA- TF: ( S'.'~C: i 
'!':l3K 
:TOLUENE 
f'CE 
i 
fETHYL BENZENE 
~~P-X YLEfJE 
fSTYRENE~O-XYLEN 

·· ·····-···-···-···········-···· .. - .................. _ ........... - ...... - ... --.............................. _ ..... - ..................... - .... - ... ·-·· .. -· .. ·--.. --.-....... - .... _ .. _ ................. _,, ____ j( Uf: k 0 Ol'/ i1 l 

Comoanent 

P ,..m.JE 
1 DCE 
b. 2-DCE 
MEi 
cl 2-DCE 
BEI,fZE~,lE 
TCE 
AAA-TFT ( SUF:F;: ) 
MIBK 
TOLUENE 
PCE 
Cl-BENZEI\JE 
ETHYL BENZEt-.!E 
1'1&P-XYLENE 
STYRENE8~0-X YLEN 
(unkno~·m) 
{ unkno~·Jn) 

17 

Retention 

:1.1.. 2~,() 
.1. .1.. ::'·16 
12.6.16 
14. l(H) 
14.~516 
16.766 
18- 166 
18. ::.i1.6 
19- !:.100 
20.666 
22.016 
23.9:53 
24- 183 
24- 4:':·0 
25.700 
26. 8(H) 
27.700 

Heioht 

212.838 
·42.2~!j_ 

172.121 
322 .. 75t, 
242.706 
133. 47~\ 

52-:::::73 
424.881 
197.832 
348.593 
284.352 
348.827 
:'·07. 521 

6.51.7 
13.26:'· 

Area 

2 :=! ..:l .. E> ~I i"'"1 
2~76. s~'::r· i'-:1 

1822.64 i''l 
:~; Lj.lj-3 - :? ::::. 
21()::=, .. 24 
1.32~'5.48 
4~t2.72 

::::; 31 c;- • () ::';'". 
1.71L~.19 
3031- 5'-1 
2641.16 
34(17- 02 
~5291. 74 

116.9Ll 
2<)"7. l)Lf. 

318:':·8- 30 

~ i. b.!.=~ 
14 .l•}) 
fl. !:1.' 
.!. 't .... ~..:. :: 

7:. q9 r: 
53. :!8 
s·~.?2 M 

l :2.:-4 fi 

64 
~0 ... ,,-. 
i..7 

11 



I
I 

1_a.b name 
Analysis date 

Method 
Descriotion 

Column 
Ca!"-r iet

Data file 
Opet-a tor-

-• ·,~' " ,-:" __ ,.-·;.· .... II .. 

ACS FIELD GC #1 
02/13/1996 10:47:23 
PURGE AND TRAP 
DEL CD 
MXT-1 0.53mm x 30 M 
Helium 
1DATA318.CHR () 
r~1AF~~:~ F~AUL I 

Upper Aquifer 

...:.... '·~;, .:::it- " ; _ _! 1 ..• ~ '.) l Y": ·. / 

····-····-··-·-····---·-·· -····-···-···-···· ---··-----·····--············ ··--···--······--·-·---·--····-····----··--·····--·-··--···-- ---------·-----~·····---·-··- ···---·--------------·····--· ··r ··---.--- _______ , __ 
! : 

l----~ 
; ; 

=----; 

r·-;-
;_~-~f-=-:=~-~ ....... -
i r---·--------...-•==-•u:o..:"'-,,.......,,,.,..,,., ....... ,.,uo,,-
1'--.... :=~~:-.:-o=:•,_.,.....,,,,..,,,,,..,,,_,,,_.,,,.._.,,,.,r,· 
}.._.::;--
t--~-:;:~:;::::::::=:::::::.::.....::t;;"'-'"'".._.':.;:.;;.oroo,u:: .. -::::::-olt.,..:::::<::.ou• 

~---~:-:--=~~~~~=~~~~:;~;~~;::::::::-: ....... .,. ............. ~ ........ -

~-~-~~~~-~:=·~-=~~~-·~,~-u·~"--""~-="~ ...... ~-.... -H .... _"'-"""'"~ 
r-.-r._.-.... 
I ·~ r--r-
r--:-r=::.:::.:=:====---:=::-~..::.::::r ..... -=··:a:o" .. oc::,..,= .. ··'""""~·-........ ,,. 
;···--:·--:-=-.:::.:.::::::: . .,.;.;;.·::::;.:;;."!'" .. :.!!-'"·=--~:=.:::.;;.:::.::;.::.~:~::.::,:.:: .. ::·:::.::-.::.:::::· . __ _:..:, 
J • ~ 

:-·~·;~--:::.:=r::==o•=:::..o"oL-=::1~"~ 

L.-'1!1 

!.:. ~-GCE 
(t1 2-DCE 
l1 1-DCA 
;t 2-DCA 
!111-TCA 
l~Cl4 
i~CE 
H L:.rd:.noi1r:! 
! 
~PCE 
! 
\Cl-BENZEf~E 

~-::~ l 

~:·:::~=~~=~=~~~: ··-·····-····-·-···-······-···---·····--···-·····---·····-····--···-······-··-· .. ·-----.. -----·-····--··---.. -·-···--·--------····-···-.. ··--·- _______ \1 4-DCP.A ~SURE "l 

Comoonent Retention Heiaht 

DCE 11.566 85.445 
t ~-DCE 12.650 275.089 
• 1-DCA 13.316 292.464 
cf 2-DCE 14.550 320.926 
1 2-DCA 14.950 37.304 
1. ···1 .1. --·rcA 1 ~! .. r:;· ~~() 187. EJcjc;: 
CC14 16.666 327.645 
TCE 18.200 408.078 
(unknown) 18.900 31.288 
1 1 2-TCA 21.266 378.901 
PCE 22.050 391.165 
Cl-BENZENE 23.883 202.352 
1 4-DCBACSURRl 27.016 241.274 

13 

E3 S' t_, • 2 .:~~· 
~.) () f_:; !_:;.~ a 8 2:• 
4()67'" 36 
;~:98:2). 6/ 

;:. <:;;• ::::·: • 16 
28Li-3. ()E:; 
6()67. 63 
4lJ.56. !'::·) 

:::8~5 .. 18 
3678. (H) 
4321 .. 2(; 
21.9::). ~56 
2688" ~·7 

39244.89 

2/13/96 

4.321. 20 

23.883 2193.36 

27.016 2688.57 



' ___ J_ 

! -:-
.. 

I :
~----~ 

L...ab name 
Ar:alvsis date 

!'1ett-,od 
Descriotion 

Column 
Car~-ier 

Data file 
Doer a to~-

!---~ 
~~---?· 

[;~:=·-~ 
' .. 
:-----:~..:::..:· 
L__:j 

ACS FIELD GC #1 
02/13/1996 12:10:21 
PUEGE AND TRAP 
F'ID 
MXT-1 0.53mm x 30 M 
Helium 
2DATA31 ~·. CHF: ( ) 
t·1ARV PAUL I 

i~un~.nar;r: -~ 
'ACETGNE 

-:t:: 2 r:::-
; 

iBEflZENE 
~AA-TFT!SUHRl 
tll BK 
fiDLl!ENE 
C.·"-.rt.t 
I 

' 
~._;.L ETHYL BENlENE 
L--~-- ~&P-X"'iLENE 
!-~- 6TYRENE&G-XYLEN 
t:~:i..""::._ --~----·-. ········-····-····-·-··--·--·····-·····-·····-···--····-····-·------·-···--·-···---------····-·-····--···-----·- ···--····-··---··-----···------- ·····--··---···-····-··------- ____ t{ un l r:of;!n l 

Comoonent 

\no~ .. Jn) 
.-ONE 

e-~ 2 c::= ~ 
BENZEl\!E: 
TCE 
AAP;-TFT ( E)LJF;:F:) 
!·1 I BK 
TOLUU.JE 
F'CE 
ETHYL BEt'-.!ZEI\.IE 
M&P-XYLEi'·.IE: 
STYRENE8~0--X YLEI\l 
( unkno<·Jn) 
( un k.nm·:n) 
( unkno<·m) 

15 

Retention 

1() .. ()83 
11. ":~t::6 
14. :=.~d) 
.1.6. 7Ei3 
18.20U 
18. ~.5() 
1 (j'. g:=,() 
~~0.7.1.6 
22.066 
=~4. 216 
:'24. 483 
==~5. "7()() 
26.98::::: 
-.·7 -.... _, L 
..::.~.i.Lw 

28. 1~.:::3 

Heioht 

.1 "'/'. 2::.i8 
1 :::A . ~=. c<:::: 

~· .. 14.1 
(0;7 .. t":·87 
2~2 .. l)f.?'=! 

8 .. ~~-tj8 
::::;c, .. :::;/:..() 
11 . ·:;·o~:. 
22.8:2:6 

c;•. 7 J.Ei 
.13.347 

Area 

:s4 .lt:: 
8(? .. \--'E: <.. 
-4:!.. t36 

.:L :~: 1 .. 1 ::; L 

1. =~~7~7 .. 2E< ---
t_, 0::) " :.t ::-~ L.. 

~.:1 :L ~::! " :3 1 <. 
..--,,-,,:;: ,., / 
...::.. . ...:.:... .• 1 .. GC:J 

6C• .. ::~1::.:.. c:.. 

139.99 l... 

2Fl2. 24 
132.:::::6 
:221. 18 

3637.67 

i .• ~!: ,-. 
i '1 • .. · ·~!'.' 

16.783 
18.550 
19.85(! 
2G.716 
22.066 

2q.2i6 
24.483 
2~!. 70(! 
26. S'83 

( 

41.36 
l -,. -1 ":' 
! .:... .:. • ! .._: 

: ~·77 ~·Q 
.. ~~b·r~; 
51:!.81 
22:;.86 



~ab narne 
Analvsis d:3.te 

Method 
Desct-iotion 

Col L~rnn 
Ca.r:-- ie:-

D2~t2, file 
Oper-a tor 

:·--y-- -·· ···- -···-···- ····-····-

;.-- --~ 

:··---~:-.---
·····-=-· 

•· .r, 

Cornoonent 

-DCA 

( Ltt I k. n Ot .. Jr: ) 
F'CE 

5 

Ac·s FIELD GC #1 
02/13/1996 12:10:21 
PURGE. A!·-JD TF:AP 
DEL CD 
MXT-1 0.53mm v 30 M 
He l iu.rn 
.l..DATA319.CHF: (l 

Retention Heiaht 

.1..-:; ... (7-· 8 ::::; .1 .. 5 ::::. .. 6 E3 ~~) 
iEi .. :·?~j(} bi~ ... Ei:?·)· 

:~: ~-~ .. J .1. (~; fj ~~~ .. ry i~- t3 
:?"7 .. ().~.(:_, :2ll-t.""J u 4()[~ 

Area 

:·."2<)./l-t:., " ;J}3 ---
t.":: :·::·: c·=, .. r:~ ~.:_:, L. 
'~-i c;.• () • ~' :_:_:! 

1. .L () ~=. " :: . .1. L... 
:·:2 E~ .l ::·~ ,. l::.· .1. 

7581.39 

( 

22.lt6 

27.066 2812.61 



:_ab r:ame 
Anal-..•sis da.te 

!'let hod 
Descrioticn 

Column 
Ccu--r ier 

Data file 
Ooer-e. tor-

~---~--

:;.-..:..-. :_.::-: .................. ...,_""'-"' ... '~ 
: i. 
·--~--: ·:.::....... ..... 
! ·---~~"=" 
L__j 
~ - l 
..__~ 

l ·---·-·· !,_......:.; 

;-..:r·· 
...... ...;..~-, _____ .-;-: .......... _ ... 

ACS FIELD GC #1 
02/13/1996 14:26:29 
F'URGE AND TRAP 
p·rn 
• .J_~ 

r .. 1XT-1 (1 ... =!3:T:!Ta >~ 3U f'"1 
Mel iLl:~ 
2DATA2~22.Ct!~.: {: 
MAF~K F·AUL I 

Component Retention Heiaht 

·. n I:J~ ... J:I ) 1. () " l ()() :·.j. " ::,f:~~: 

:ONE 11.233 13.700 
c:'c1. ::;:_ lS'--'E 14. -'l:~;:-~; :o:, .. •Y::::b 
BENZENE 1.6.700 13.445 
TCE 18 .. 133 16.901 
AAA-TFT!SURRl 18 .. 483 136.466 
MIBK 19.783 4.754 
TOLUENE 20.650 72.71S 
PCE 21.966 22.804 
ETHYL BENZENE 24.100 9.256 
M&P-XYLENE 24.350 38.594 
STYRENE&D-XYLEN 25.533 14.277 
(unknown) 26.800 25.231 
(unknown) 27.550 33.722 

14 

: ' ; .... '-.><··_:-:·::. ,.' 
............... ··-- ····-·····-·-····· ... ··········-··· -··· 

Vf3 

; 

'3~NENE 
l~AA-TF T ( SURR 1 
!MlBK 
!TOLUENE 
'f'CE 

fTHY"L BE·NZE:·~E 
M&F-XYLEr=iE 
;sTYREHEl~O- KYLE~-~ 

. ··-··--··--·· -······-····-·· _jlur.kn·::wni 

Area 

....... ···,! 
... !·'t "c: . .i.. 

1. :':,:·,::" .. C) L 
c ·! ~-·, ··;· 
.... . t :.0 ..:..:.. / 

~;<"1. "C:} .1 <.. 
~~ <~~· :~-; .. E3 ~.~·. ~ 
~::~ :.t' L .. J.. ·:_:: .. 

6 -'-~~ . --1 r:~ < 

32'?" 4.1. 

4166.02 

51.27 

S4.46 
309.38 
2.33.16 
329.41 



~ab name 
Analvsis date 

Method 
Descr-iotion 

Column 

:---1· 

r·T----

LJ. 
'--i-

Car-~- ier
Data file 
Ooerato~-

~.:!.:::::::::·:.n.-..•aU' .. ..,,,.._. 

~~ 

r~~- .. -·._. 
r---r-
r-7 
Li'"=::--
L-...J 
t.-i. 
i--1-" . ----·-·--··---·-!--...; ------·------nnr-
• .... _..:. .... --·-·•·•-···' 

Component 

.J -DCA 

( L ... r.·.noHn) 
prl=" 
1 4--DCBPt ( sur:;:F:) 

5 

ACS FIELD GC #1 
02/13/1996 14:26!29 
PURGE Ai··JD TRAP 
DE LCD 
MXT-1 0.53mm x 30 M 
Helium 
1DATA322. CHF: ( ) 
i'IARI< PAUL I 

Retention Heioht 

14 .. f:J6/"J 12;~2 .. E:~."2t3 
1tl.l66 ~: • .t.•l'ib 
18. f3t:>6 8FJ.} ~:Oc:':; 
:2 :2: .. () 1 6 .:S C.j' .. (~ ·;:: :~; 
2 t-:J .. tj f.:) 6 :2 ~::·:~ C;) .. ~.? f~ ~5 

6732 .. 51 

UfOI( v f) l l 

Eetent1or.: 

~TCE !3 .166 
:~ unkno~m; t r": .-• .' J 

!.O.OOC 

22.01t. 

2a.B.Se: 

l7-:?.4G 

c .. -,' ,-,""T 
)'.' ,' • ! : 

·387. 78 

26S5.7i 



!_.::;.b name 
Analvsis date 

Method 
Desct-iotion 

Column 
Car-t-ier

Date, file 
Ooe~- 2-. tor-

ACS FIELD GC #l 
02/13/1996 15:09:03 
PUF:GE AND THAF 
F'ID 
MXT-1 0.53mm x 30M 
Helium 
2DATA::::23.CHF: ( l 
!1AF:!< PAUL I 

·-:.: :_::.' ; ), ··-·t :' / 
r-·T--------···· · ------
--T 
;"I 

:----i-

· .....• 
·- ' 

r---,. 
i--+----
1 ·.:-....,.-ur 

IJ 
;---~==
L::I 
!----4.. 
·-~ ... 
~__.,. 

1--4_;.-

~:::i· ______ ···-·-··--···-------- .. ·····-·····------

Component Retention 

't.". n c·~ ... Jn "l J.. (l .. ():::? -~:; 
{ ONE 11.250 
c_ 2-DCE 14.500 
BENZENE 16.733 
TCE 18.150 
AAA-TFTiSURRl 18.500 
MIBK 19.783 
TOLUE!'-H-:: :?U. !_--_,;Sb 
PCE 22.016 
ETHYL BENZENE 24.16b 
M&P-XYLENE 24.433 
STYRENE&O-XYLEN 25.650 
(unKnown) 26.933 
(unknown! 27.650 

14 

Heioht 

c: ··:·· i .. .., 
,_' " • .. :• ...1. / 

9. <+0:::-: 
4.1 .. ·-:; ~2() 
.1.2. H:I8 
6. (s:?4 

12.20? 

vf3 q~ 

)-:1 2-DCE 

~ETHYL E:Er~ZEf~E 
iM~~:~l-X/LENE 
!STYRENE~:G- X ~'LEr~ 

··-·····-····-······-·······- ... ····-····-·····-··--·-······-····- .... I-:un~·.:--~u'i.n: 

~! ~~: • c7' -~;· 
1C) 1) .. -_;··7< 

..:l9" .J..() c:::. 
o-::,4[:. 57 L.. 
24~?.01. 

f:_;]. (l(j ~ 
::.60.1Ut.. 
1:.?7. 8-3 L-

1.26. 4:~ 
184. :::;s 

3436.03 

~ i~l. :)83 
! .:. • .:.. :!_; 

l-~ I 733 
18. ::(:0 
!9.783 
20 I 66b 
?2,0lt-
'":· -~ 
O:.'t. 

24. 
25. 
26. 

{ 

!.314.07 

b . U8 
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RESULTS OF VENDOR-CONDUCTED 
TREATABILITY STUDIES 



M E M 0 R A N D u M 1 I . 

((D) MONTGOMERY WATSON 

To: 

From: 

ACS Technical Committee 
Phil Heck, Ron Schlicher 
and Joe Adams 

Date: September 15, 1995 

Reference: 4077.0120 

Subject: Bench-Scale Treatability Studies 

The results and conclusions from the bench-scale treatability study conducted by the three 
UV oxidation system vendors are briefly summarized in this memorandum. 
Recommendations on equipment selection are also provided. The studies were conducted to 
confirm the ability and performance of advanced oxidation processes (AOPs) for treatment of 
both low-strength groundwater from the Perimeter Groundwater Containment System 
(PGCS) and high-strength mixtures of groundwater from the PGCS and source areas. The 
primary goals of the bench-scale testing were to: 

• Demonstrate that AOP technology can remove the contaminants of concern in the 
groundwater at the ACS Site. 

• Identify potential fouling problems of the AOP technology when treating wastes 
containing high inorganics and metals concentrations such as exist at the ACS 
Site. This includes defining pretreatment requirements for the source area 
wastestreams. 

• Provide data for sizing of a full scale treatment system. 

• Optimize the AOP technology for the specific suite of constituents at the ACS 
Site. This includes optimization of the hydraulic residence time, oxidant dosage, 
UV dosage, and lamp replacement frequency. 

• Develop accurate 0 & M requirements and costs from the optimization 
information. 

• nbtain accurate equipment proposals from vendors. 

The bench-scale studies were conducted by three equipment vendors; Solarchem (Markam, 
Ontario), Vulcan Peroxidation Systems, Inc. (Tucson, Arizona), and Zimpro Environmental 
(Rothchild, Wisconsin). To conduct the testing, samples of groundwater from the PGCS 
and source areas were collected and shipped to vendors Low-strength groundwater similar 
to the water expected from the PGCS was collected from the pump test well at the site. Two 
55-gallon drums of this water were sent to both Solarchem and Vulcan and ten !-gallon glass 
bottles were sent to Zimpro. An additional sample of PGCS water was sent to Montgomery 
Watson's analytical laboratory for analysis of in organics, volatile organics, semi-volatile 
organics and PCBs. 

High-strength source area water was collected from both the OFCA and SBP areas using 
geoprobes. A 50:50 mixture of water collected from the two areas was blended in a 
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55-gallon drum. An initial sample of the blended mixture was sent to Montgomery Watson's 
laboratory for analysis of the parameters listed above. After blending and initial sampling, 
the drum was sealed and the mixture was allowed to sit quiescently for 24 hours, during 
which time the mixture separated into three layers; a bottom layer of sludge and dense 
nonaqueous phase material, a middle aqueous layer, and a top layer of low density non
aqueous phase material (oil and grease). The middle aqueous layer was separated from the 
other two layers by using a peristaltic pump to withdraw liquid from the middle of the drum. 
Two 5-gallon drums of the aqueous phase were sent to Solarchem, and Vulcan, and two 
!-gallon bottles were sent to Zimpro. Additional samples were collected and sent to 
Montgomery Watson's laboratory for analysis of the parameters listed above. 

Groundwater from the PGCS showed only minor contamination. Of the organic compounds 
detected, benzene was present in the highest concentration (26 ppb) while ethylbenzene and 
toluene were also present in the 1 to 2 ppb concentration range. All other volatile compounds 
that were detected were present at levels less than 1 ppb and all semi-volatile compounds 
were below the detection limit. Iron was the major inorganic contaminant and it caused the 
water to have a pale yellow-orange color. Iron was present at approximately 13 mgll. The 
organic compound concentrations in the PGCS water (particularly benzene) were 
significantly lower than in previous sampling events of similar water at the ACS Site. 
Therefore, the vendors were instructed by Montgomery Watson to spike samples of the 
PGCS water with I 0 mgll of benzene prior to conducting bench testing. 

The material collected from the source areas contained a significant concentration of free 
phase organic material and oil and grease as well as high concentrations of suspended solids 
and inorganic pollutants as shown in the attached table (Table C-1 ). The majority of the 
organic material, O&G and suspended solids were removed in the phase separation process 
(24 hour settling) along with a significant quantity of the metals (Table C-1 ). Many of the 
individual organic compounds that were present at concentrations above their aqueous 
solubility in the source material were removed to levels significantly below their solubility 
level after phase separation. Based on the analytical data for the separated and unseparated 
samples, and the significant removals achieved by phase separation, it can be concluded that 
most of the individual organic compounds and some of the metals (i.e. cadmium, chromium, 
copper, lead, nickel and zinc) that were identified in the source area material preferentially 
partition into either the LNAPL phase, which is itself measured by the oil and grease 
analysis, or the sludge. The oily material in effect, appeared to "solvent extract" many of the 
organic compounds from the water. When the oil and grease was removed by phase 
separation, most of the individual organic compounds were removed as well. The data also 
indicates that more hydrophobic compounds such as BTEX, naphthalene and PCE were 
removed to a greater extent than less hydrophobic and more polar compounds such as 
acetone and 2-butanone. This supports the "solvent extraction" effect, as hydrophobic 
compounds would be extracted to a greater extent than hydrophilic compounds. The metals 
that were removed in significant amounts were most likely adsorbed to suspended solids 
which were removed as sludge. Iron, which was present at a very high concentration was 
only marginally removed by settling (21% removal), indicating that it was present in a 
soluble (reduced) form or as an extremely fine colloidal precipitate. 

Vendors were instructed to conduct two sets of bench scale tests. The first set of tests were 
to be performed on samples of the PGCS groundwater. The second set of tests were to be 
performed on samples of the settled source area groundwater blended with the PGCS water 
at a 1:4 ratio ( 1 part source water blended with 4 parts PGCS water). The 1:4 blend was 
intended to be representative of the mixture that would occur should waters generated from 
gradual dewatering of the source areas be blended with waters from the PGCS and ONCA 
during future remediation activities at the site. The vendors were instructed to optimize their 
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systems around treatment of both samples of water. Following optimization, two of the 
vendors (Zimpro and Vulcan) were to conduct confirmation runs on both wastestreams and 
then send both influent and effluent samples to Montgomery Watson's laboratory for 
analysis. Vendors were also asked to provide alternative treatment strategies for treating the. 
two types of waters (PGCS and the mixture) using advanced oxidation technology if 
difficulties were encountered in treating either type of water as instructed. Following testing, 
the vendors were asked to prepare a detailed report of their testing and the results that were 
obtained. The report was to contain equipment proposals for the equipment necessary to 
treat both the PGCS water and the mixture as well as chemical dosage rates and expected 
operations and maintenance costs. 

The results from the three vendors are briefly summarized below. The O&M costs in the 
summary are slightly different than those provided by each vendor. The costs from the 
vendors have been adjusted so that consistent flowrates and costs for power and chemicals 
are used to calculate the overall O&M costs for each system. 

Zimpro Environmental, Inc. Zimpro failed to complete the testing program required by 
the contract they received. They did not send initial or final samples to Montgomery 
Watson's laboratory for testing and were not reimbursed for the work that was performed. 
They did perform a limited amount of testing on the benzene spiked PGCS water and the 
mixture of PGCS and source area waters. The Zimpro treatment system was effective in 
removing benzene from the PGCS water, but was not applicable for treating the mixture. A 
benzene concentration of 11 ,644 J.Lgll in the spiked PGCS water was reduced to 5 J.Lg/1 after 
20 minutes reaction at a peroxide dose of 15 mg/1 and ozone dose of 23 mg/1. For treatment 
of the PGCS water at a floWrate of 50 gpm the capital cost of a Zimpro - Ultrox system is 
$150,000 and the operating costs are approximately $1.00/1,000 gallons including chemicals 
for pH adjustment. Severe fouling problems due to the high iron concentration were 
anticipated with the mixture and, therefore, it was not tested in the oxidation system. Zimpro 
did conduct one test on the mixture using Fentons reagent (hydrogen peroxide with a reduced 
iron catalyst at low pH) and obtained reductions in TOC and benzene concentrations from 
82,810 mg/1 to 14,200 mg/1 and 5,136 mg/1 to 3,434 mg/1, respectively after 60 minutes. 

Vulcan Peroxidation Systems. The Vulcan system was also able to effectively treat the 
spiked PGCS water but had trouble treating the mixture. The effectiveness of the Vulcan 
system on the PGCS water was confirmed by testing of influent and effluent samples by 
Montgomery Watson. In the spiked PGCS water, a benzene concentration of 10,227 Jlgll 
was reduced in the Vulcan system to <1 IJ.g/1 after 30 seconds at a peroxide dose of 100 mg/1 
and a proprietary catalyst dose of 3 mg/1. COD, O&G and TSS were also partially 
destroyed in the system. For treatment of the PGCS water at a flowrate of 50 gpm the capital 
cost of a Vulcan system is $73,000 and the operating costs are approximately $2.0411,000 
gallons including chemicals for pH adjustment. 

Severe fouling problems due to the high iron concentration were anticipated with the mixture 
and pretreatment for removal of iron and suspended solids was required prior to bench 
testing through the oxidation system. Confirmation samples of the mixture (effluent from 
oxidation system) were not sent to Montgomery Watson's laboratory for testing, however, 
an influent sample of the 1:4 blend was submitted for analysis. For the mixture, significant 
removal of many organic compounds was achieved, but the final levels were above the 
proposed discharge limits. The difficulty in removing the individual organic compounds was 
attributed to the high TOC of the water which scavenged hydroxyl radicals and interfered 
with the treatment process. Vulcan recommended further testing of the mixture, particularly 
pretreating the source area water prior to blending with the PGCS water, however, they did 
not have time to complete this work. 
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Solarchem. As with the other two systems, the Solarchem system was able to effectively 
treat the spiked PGCS water, however, in an effort to reduce the bench testing costs, 
confirmation by Montgomery Watson's laboratory was not performed on influent and 
effluent samples. In addition to testing the PGCS water, Solarchem also performed testing 
of the mixture and of the source area water itself. Because of the self-cleaning mechanisms 
contained within the Solarchem system, fouling or other problems associated with treatment 
of the mixture and source water were not encountered and pretreatment for removal of iron 
and suspended solids was not required. In fact, Solarchem was able to use the dissolved 
iron present in the groundwater as a catalyst in the treatment of the PGCS water, the mixture 
and source water. The process proposed by Solarchem combines the Fentons reagent 
process with a UV oxidation process. For treatment of the PGCS water at a flowrate of 
50 gpm the capital cost of a Solarchem system is $71 ,000 and the operating costs are 
approximately $2.7211,000 gallons including chemicals for pH adjustment. 

Solarchem did not recommend blending the source water with the PGCS prior to treatment. 
The recommended method of treating both the PGCS and source waters would be to treat the 
source water separately in a pretreatment system prior to blending with the PGCS water. 
The combined flow would then be treated through a second UV reactor. Pretreatment of the 
source water would involve heating the water to approximately 130° F, reducing the pH to 3, 
and adding a high peroxide dose. The reduced iron present in the water would catalyze the 
Fentons reaction while at the same time the water would be circulated through a UV 
oxidation reactor. For treatment of the source water at a flowrate of 13 gpm the capital cost 
of a system is $92.000 and the operating costs are approximately $19.00/1 ,000 gallons 
including chemicals for pH adjustment and steam for heating the influent stream from 50 to 
130° F. The actual operating costs may be somewhat lower if heat from the effluent stream 
can be used to preheat the influent stream. Following pretreatment, water would be mixed 
with low-strength water and would be treated through the system described in the previous 
paragraph. The total capital cost for treating both waters would be $163,000. 

Recommended System. Solarchem is the recommended vendor for supplying a UV 
oxidation system for treatment of groundwater at the ACS Site. Even though the Solarchem 
system has a higher expected O&M costs for treatment of the PGCS water than the other two 
systems that were tested, it has several advantages due to the complex nature of the 
groundwater at the site. The major water quality complexity driving the selection of the 
oxidation unit is the high dissolved iron concentration in the groundwater at the site. The 
advantages of the Solarchem system in regard to iron concentration at the site include the 
following: 

• The Solarchem system has a self cleaning mechanism consisting of automatic wipers for 
the UV lamps. The other two systems do not have this feature. This cleaning system 
prevents the buildup of iron deposits (rust) ori the lamps. These deposits, if not 
frequently removed, block light transmission to the fluid and organic contaminants and 
thus reduce treatment efficiency. Without this automatic cleaning system, frequent 
shutdown and manual cleaning or lamp replacement would be necessary or the iron in the 
water would have to be removed to an acceptable level prior to the oxidation process 
(discussed below). 

• For the reasons presented above, the Ultrox and Vulcan systems would require the 
removal of iron to less than 5 mg/1 even when treating only PGCS water. This would 
require the metals removal system to be located before the oxidation system, which 
would complicate design and operation of the system because of the VOCs present in the 
water. If located before the oxidation system, the metals removal system would have to 
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be enclosed and vented which would interfere with operator access and process control. 
Locating the metals removal system after the oxidation system would allow the system to 
be open to the building atmosphere and would ensure that the sludge produced in the 
metals removal process would be free of volatile organic compounds. A "clean" sludge 
would make sludge handling less complicated particularly in regard operator exposure 
and ventilation of sludge dewatering and storage systems. 

• In the metals removal process, hydrogen peroxide would have to be added to the metals 
removal system influent to oxidize reduced iron into the insoluble oxidized form. 
Locating the oxidation system before the metals removal system would allow the reduced 
iron to be oxidized to an insoluble form in the oxidation system before entering the metals 
removal process. The cost of the peroxide required for iron oxidation is not included in 
the O&M costs for the Ultrox and Vulcan systems, while it is included in the Solarchem 
costs since the hydrogen peroxide required to oxidize both the organics and the dissolved 
iron would be added in the Solarchem process. Therefore, the costs associated with the 
Ultrox and Vulcan systems would actually be closer to the costs for the Solarchem 
system if the costs for the peroxide necessary for iron oxidation were added the peroxide 
costs for the Ultrox and Vulcan systems. 

• For treatment of the source area waters, Solarchem clearly has the best approach and 
treatment equipment. The other two vendors were not able to handle the high iron and 
organic content of the water. One of the two vendors even indicated in a phone 
conversation that the Solarchem system would be the best oxidation system for treating 
the source waters because of the high iron concentration. Since the system that would be 
initially installed would treat primarily PGCS water with the intention of future expansion 
to treat source area waters, the Solarchem system would be the obvious choice. In 
addition to the technical advantages the Solarchem system offers, the service and 
responsiveness of their sales and technical personnel was far superior than either of the 
other two vendors. 

Because the source water (OFCA and SBP) quality is extremely variable, the water is 
difficult to treat, and because effluent samples of treated OFCA and SBP water from 
Solarchem were not sent to Montgomery Watson's laboratory for analysis, independent 
confirmation of the effectiveness of UV oxidation on the source water has not yet been 
obtained. Therefore, further treatability studies on the source water are recommended prior 
to final selection of a pretreatment system. These studies could be carried out most 
effectively after the PGCS treatment system is operational and after some of the source area 
dewatering wells are installed. With the PGCS treatment system on-line, a large volume of 
source area water (several thousand gallons) could be extracted from the dewatering wells, 
passed through the phase separator and stored in the pretreatment equalization tank. The 
actual quality of the source water could then be more accurately characterized and a pilot 
oxidation system could be used to conduct studies on the water. With better water quality 
characterization data and treatment process optimization data, the need for a pretreatment 
system and, if needed, the design of a system could be more accurately assessed. 



TABLEC-1 

BENCH-SCALE TESTING 

REMOVAL OF CONTAMINANTS FROM IDGH-STRENGTH GROUNDWATER 

BY PHASE SEPARATION 
(1 of 2) 

Source Stream 

50:50 
50:50 SBP:OffSite, Aqueous % Removal By Phase 

Constituent Units SBP:Offsite, raw separated Solubility Separation 

Water Quality Parameters 

pH Std Unit 6.32 5.81 

Dissolved oxygen mg/1 NA NA 

Temperature degree C NA NA 

Specific conductance J.LmHoslcm NA NA 

Hardness. total mg/I-CaC03 NA NA 

Residue, diss (TDS) mg/1 NA NA 

Residue, susp (TSS) mg/1 12400 391 96.847 

Alkalinity, total mgii-CaC03 NA NA 

BOD (a) mg/1 8370 14,700 -75.627 

COD mg/1 79500 26,000 67.296 

Carbon (TOC) mg/1 NA NA 

Oi I and grease mg/1 30200 74 99.755 

Anions 

Chloride mg/1 NA NA 

Nitrogen. TKN mg/1 as N NA NA 

Phosphorus. total mg/1 asP NA NA 

Sulfate mg/1 NA NA 

Cations 

Antimony mg/1 NA NA 

Arsenic mg/1 0.046 0.028 39.130 

Cadmium mgll 0.96 0.543 43.614 

Calcium mg/1 NA NA 

Chromium, total mg/1 2.23 0.05 97.758 

Copper mg/1 5.61 0.27 95.187 

Iron mg/1 489.00 386.00 21.063 

Lead mg/1 9.6100 0.1050 98.907 

Magnesium mg/1 NA NA 

Manganese mg/1 NA NA 

Mercury mg/1 NA NA 

Nickel mg/1 2.09 0.78 62.679 

Potassium mg/1 NA NA 

Selenium mg/1 NA NA 

Sodium mg/1 NA NA 

Thallium mg/l NA NA 

Zinc mg/1 33.10 \9.00 42.598 



TABLE C-1 

BENCH-SCALE TESTING 
REMOVAL OF CONTAMINANTS FROM IDGH-STRENGTH GROUNDWATER 

BY PHASE SEPARATION 
(2 of2) 

Source Stream 

50:50 
50:50 SBP:OffSite, Aqueous 

Constituent Units SBP:Offsite, raw separated Solubility %Removal 

Organics 

Acetone (b) f.ig/1 1.710,000 241,000 mise 85.906 

Benzene J.ig/l 9,640,000 7.150 1.791,000 99.926 

bis(2-Chloroethyl)ether f.ig/1 ND ND 

bis(2-Ethylhexyl)phthalate f.ig/] 320,000 120 99.963 

2-Butanone Jlgll 974,000 272,000 239,000 72.074 

Butyl benzyl phthalate Jlg/1 27,000 10 99.963 

Chloroethane Jlgll * 230 5,740.000 * 
Chloromethane J.ig/1 * 1,940 6,500,000 * 
4-Chloro-3-methyphenol f.ig/1 ND ND 

I ,2-Dichlorobenzene J.ig/1 569,000 10 156.000 99.998 

I, 1-Dichloroethane J.ig/l 7,130,000 74,200 5,060,000 98.959 

I ,2-Dichloroethane Jlgll * 909 8.524,000 

1.1-Dichloroethene f.ig/1 168,000 80 99.952 

1.2-Dichloroethene-cis Jlg/1 359,000 451 3,500,000 99.874 

1.2-Dichloroethene-trans f.ig/1 358,000 20 99.994 

1.2-Dichloropropane f.ig/1 ND ND 

Diethyl phthalate f.ig/1 * 40 

2.4-Dimethylphenol f.ig/1 ND ND 

Dimethyl phthalate f.ig/1 * 380 

Di-n-butyl phthalate Jlgll 65,000 10 99.985 
Ethyl benzene Jlgll 6.200.000 664 206.000 99.989 

1sophorone f.ig/1 77.000 lO 99.987 

Methylene chloride Jlgll 936,000 22.000 13.000.000 97.650 

4-Methyl-2-pentanone f.ig/1 2,900.000 29.600 19,100.000 98.979 

4-Methylphenol f.ig/1 ND ND 

Naphthalene f.ig/1 2.410.000 38 .34,400 99.998 

2-Nitrophenol f.ig/1 ND ND 

Phenol f.ig/1 ND ND 

Tetrac h loroethene )lg/1 35.200.000 2,450 150.300 99.993 

Tetrahydrofuran f.ig/1 ND ND 

Toluene f.ig/1 31.400,000 22.600 534.800 99.928 

I, I, 1-Trichloroethane f.ig/1 14.600,000 16.500 1.495,000 99.887 

Trichloroethene f.ig/1 7,650,000 3,670 1,000,000 99.952 

Trichlorofluoromethane f.ig/1 128,000 34 1,100,000 99.973 

Vinyl chloride J.ig/1 25,800 80 60.000 99.690 

Xylenes. total (c) f.ig/1 35,000,000 1,400 175,000 99.996 

(a) Increase in BOD likely due to removal of inhibitory compounds during phase separation. NA - Not Analyzed 

(b) Miscible with water. ND - Not Detected 

(c) Solubility listed is for the most soluble isomer (ortho ). 

* - Not detected in influent, probably due to interference by other organic compounds. 



SCHEDULE A 

SCOPE OF SERVICES 

1. PROJECT DESCRIPTION 

The scope of work to be provided by SELLER includes all necessary professional 
services for the following: 

The SELLER will conduct bench scale treatability studies on two groundwater samples to 
evaluate the effectiveness of Advanced Oxidation processes for removal of organic 
constituents from the groundwater. The SELLER will use the results of the tests to select 
a full scale treatment system and estimate its performance and operating costs. 

2. SERVICES INCLUDED 

The professional services provided by the SELLER for the above described project shall 
include the following tasks: 

2.1 GROUNDWATER SAMPLES: The SELLER shall maintain the groundwater 
samples in a manner that insures minimal loss of any existing contamination prior to its 
actual use in the experiments. The groundwater samples will be shipped to the SELLER 
by Montgomery Watson. 

2.2 CONDUCT OF LABORATORY EXPERIMENTS: The SELLER shall conduct 
two complete sets of laboratory experiments on two different groundwater samples. The 
first set of experiments shall be conducted on low strength groundwater (referred to as 
PGCS). The second set of experiments shall be conducted on a mixture of 4 parts low 
strength groundwater and 1 part high strength groundwater from the source areas. The 
SELLER shall blend the respective groundwaters immediately prior to conducting the 
second set of experiments. 

During each set of experiments the SELLER shall monitor the results of the experiments 
as necessary to allow selection and optimization of the treatment process. The selected 
treatment process should have the capability of treating both wastestreams at the 
following flow conditions: minimum-20 gpm, normal-50 gpm, maximum-70 gpm. 
The treatment system that is selected must be able to treat either wastestream to the limits 
contained in Table 1. 

For each wastestream, two confirmation runs shall be conducted using the optimum 
treatment conditions as determined above. The SELLER shall collect a single 
representative influent sample of each wastestream prior to conducting the two 
confirmation runs with each wastestream. The SELLER shall also collect a final effluent 
sample from each of the two runs with each wastestream. Influent and final effluent 
samples shall be shipped to: 

A-1 



Montgomery Watson Analytical Testing Services 
One Science Court 
P.O. Box 5385 
Madison, Wisconsin 53705-0385 

Following testing, the Contractor shall properly dispose of all treated and excess 
untreated water according to all applicable local, state, and federal regulations. 

2.3 REPORT OF RESULTS. A report of the testing results shall be completed by the 
SELLER. The report shall include the following: 

• 

• 

• 

• 

• 

• 

• 

• 

an assessment of the treatment of the optimum process and operating conditions 

a fixed price quotation for the proposed system 

a statement of the performance guarantee and warranty for the system 

an estimate of the operating costs including power, oxidant usage, and lamp 
replacement 

an estimate of the pretreatment requirements for the influent groundwater and an 
estimate of potential fouling problems with the treatment system 

a schematic flow diagram of the system 

an estimate of physical dimensions and dry weight 

a firm delivery schedule, subject to confirmation at time of order. 

3. SCHEDULE 

The project will commence upon execution of this contract and be completed by 
July 20, 1995. The project milestones are: 

Final Report July 20, 1995 

A-2 



TABLE 1 

PROPOSED EFFLUENT GOALS FOR DISCHARGE OF TREATED GROUNDWATER 
AMERICAN CHEMICAL SERVICE, INC., NPL SITE 

Constituent 

Water Quality Parameters 

pH 

Dissolved oxygen 

Temperature 

Specific conductance 

Hardness, total 

Total Dissolved Solids 

Total Suspended Solids 

Alkalinity. total 

Biochemical Oxygen Demand 

Chemical Oxygen Demand 

Total Organic Carbon 

Oil and grease 

Anions 
Chloride 

Nitrogen. TKN 

Phosphorus, total 

Sulfate( a) 

Ammonia Nitrogen 

Nitrate-Nitrite Nitrogen 

Cations 
Antimony 

Arsenic 

Beryllium 

Cadmium 

Calcium 

Chromium (III) 

Chromium (VI) 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Units 

Std Unit 

mg/1 

degree C 

J.l.mHos/cm 

mgll-CaC03 

mg/1 

mg/1 

mgll-CaC03 

mg/1 

mg/1 

mg/1 

mg/1 

mg/1 

mg/1 as N 

mg/1 asP 

mg/1 

mgll as N 

mg/1 as N 

mg/1 

mg/1 

mg/1 

mg/1 

mg/1 

mg/1 

mg/1 

mg/1 

mg/1 

mg/1 

mg/1 

mg/1 

mg/1 

mg/1 

(1 of 3) 

Recommended Effluent Goal 
Discharge 

to Wetlands 

6-9 

5 

1,200 

750 

230 

250 

45 
0.05 

0.004 
0.005 

I 

0.011 
0.06 

0.3 

0.04 

0.2 

0.002 
0.79 



TABLE 1 

PROPOSED EFFLUENT GOALS FOR DISCHARGE OF TREATED GROUNDWATER 
AMERICAN CHEMICAL SERVICE, INC., NPL SITE 

Constituent 

Selenium 

Sodium 

Thallium 

Zinc 

Organics 
Acetone 

Benzene 
bis(2-Chloroethyl)ether 

bis(2-Eth y I hex y I )phthalate 

2-Butanone 

Butyl benzyl phthalate 

Chloroethane 

Chloromethane 
4-Chloro-3-methyphenol 

1.2-Dichlorobenzene 

I A-Dichlorobenzene 

I, 1-Dichloroethane 
I ,2-Dichloroethane 
I, 1-Dichloroethene 
I ,2-Dichloroethene-cis 

I ,2-Dichloroethene-trans 

I ,2-Dichloroethene (total) 

I ,2-Dichloropropane 

Diethyl phthalate 
2.4-Di methy I phenol 

Dimethyl phthalate 
Di-n-butyl phthalate 

Ethylbenzene 

Isophorone 

Methylene chloride 

4-Methyl-2-pentanone 

4-Methylphenol 

Naphthalene 

2-Nitrophenol 

Pentachlorophenol 

Phenol 
PCBs 

(2 of 3) 

Units 

mg/1 

mg/1 

mg/1 

mg/1 

J.l.g/1 

J.l.g/1 
J.l.g/1 

J.l.g/1 

J.l.g/1 

J.l.g/1 

IJ.g/1 

IJ.g/1 
IJ.g/1 

J.l.g/1 

IJ.g/1 
j.l.g/1 

IJ.g/1 
IJ.g/1 
J.l.g/1 
J.l.g/1 

J.l.g/1 
J.l.g/1 

J.l.g/1 
J.l.g/1 
J.l.g/1 

J.l.g/1 

J.l.g/1 

J.l.g/1 
J.l.g/1 

J.l.g/1 

J.l.g/1 

J.l.g/1 

J.l.g/1 

J.l.g/1 

J.l.g/1 
J.l.g/1 

Recommended Effiuent Goal 
Discharge 

to Wetlands 

0.035 

0.048 

0.53 

700,000 

29 

14 

49 

7,156 

3,400 

70,000,000 

157 (g) 

4 

2,600 

2,600 

700,000 

556 

79 
70 

100 

116 
71 
5 
73 
4 

34 

267 

498 

136 
34 

15 

149 

3.83 

40 
0.008 



TABLE 1 

PROPOSED EFFLUENT GOALS FOR DISCHARGE OF TREATED GROUNDWATER 
AMERICAN CHEMICAL SERVICE, INC., NPL SITE 

Constituent 

Tetrachloroethene 
Tetrahydrofuran 

Toluene 

1.1.1-Trichloroethane 

Trichloroethene 

Trichlorofluoromethane 
Vinyl chloride 

Xylenes. p 
Xylenes. m 
Xylenes-m,p (total) 

(3 of 3) 

Units 

jl.g/1 

jl.g/1 

jl.g/1 

~-tg/1 

jl.g/1 

~-tg/1 

jl.g/1 

jl.g/1 
jl.g/1 

~-tg/1 

Recommended Effluent Goal 

Discharge 
to Wetlands 

24 
4,800 

52 

89 

189 
30,000 
5,246 

12 

37 
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ULTROX 
A Division of zimpro Environmental, Inc. 

July 28, 1995 

Mr. Phil Heck 
Montgomery Watson 
4525 South Wasatch Blvd., Ste. 200 
Salt Lake City, Uf 84124 

Dear Mr. Heck: 

TEL N0:714-557-5396 i::t123 P02 

7155 Ccmccr A-uc, Stc. 1119 
HlliUinpn Bcacb, CA 92647 

Phone: (714) $45.11S7 
Pax: (7W) !S7~396 

Please find attached a report of our findings based upon the completion of two oxidation 
tests on the low concentration groundwater and one test of the combined high concentration 
groundwater. 

Due to an internal communications error on the part of Ultrox division of Zimpro 
Environmental, samples were not sent to the Montgomery Watson Analytical Testing 
Services Laboratory in Madison, Wisconsin for analysis. While we received a contract to 
conduct these tests, the contractual requirements were not communicated to the Ultrox 
laboratory and therefore samples were not submitted. Because this error was entirely the 
fault of Ultrox division of Zimpro, and we never returned the signed contract to 
Montgomery Watson, we will not invoice Montgomery Watson for the costs indicated in the 
contract. 

illtrox performed benzene analyses on the untreated samples and on some of the treated 
samples. Fortunately, sufficient data was provided by the single UV /Oxidation test of the 
low concentration groundwater to be able to offer a full scale system price. Therefore, we 
humbly submit this report with our sincerest appologies for this error in performing our 
obligations to Montgomery Watson. Rest assured, this situation has been brought to the 
attention of the hierarchy of Zimpro Environmental, and measures have been implemented 
to assure that this problem will not be repeated. 

We appreciate your patience and understanding. Should you have any questions, please give 
me a call. 

Sincerely, 

William S. Himebaugh 
Sales Manager - Ultrox 
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1.0 INTRODUCTION 

Montgomery Watson Americas, Inc. (Montgomery Watson) provided Ultrox division 

of Zimpro Environmental. Inc. sample groundwater from two wells at the American 
Chemical Services site to conduct a laboratory treatability study. The two 
groundwater samples can be characterized containing the primary contaminants 
benzene and tetrahydrofuran (THF). The groundwater from the low concentration 
well was spiked with benzene to achieve the more representative concentration of 10 
mg/l. The concentrated groundwater sample was not spiked and had a total organic 
carbon concentration of 82,810 mg/L 

The scope of work for the treatability study included a series of two oxidation tests 
per water sample; one where dosages of ultraviolet (UV) light, ozone (03) and 

hydrogen peroxide (H20 2) were examined and the other where Fenton Reagent was 
evaluated. However, only the Fenton Reagent was applied for the concentrated 
groundwater. 

The objective was to determine the most cost effective treatment approach in 
reducing the primary contaminants - Benzene and 11IF in the groundwaters. In 
totalt Ultrox performed three (3} oxidation tests - two on the low concentration 
groundwater and one on the concentrated. 

2.0 TECHNOLOGY DESCRIPTION 

The Ultrox• technology is an Advanced Oxidation Process (AOP) which utilizes 
ozone (03), hydrogen peroxide (H20 2), and ultraviolet light (UV) to destroy organic 
compounds in water. This process has the distinct advantage of on-site destruction 

of organic compounds. This is in contrast to other treatment methods such as 
granular activated carbon adsorption (GAC), where compounds are captured and 
transferred to disposal sites, or air stripping, which merely traru;fonns the problem 

compounds from the water phase to the vapor phase. Compounds are attacked by 
the chemical oxidants alone and by free radicals which are produced by combining 
ozone with hydrogen peroxide and/or with UV. The oxidation strength of these 
species is detailed in comparison to others in Table 1. The ultimate result of this 
destruction is carbon dioxide, water and, in the case of chlorinated compounds, salts. 
Because different compounds in various wastewaters oxidize with varying efficiencies, 

Ultroa: Confidential Busineu lnfonnation 
Copyright 199S, Ultralt. All Ripu R.ese~Yed. 
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(depending upon oxidant dosages, combinations, and UV exposure times) laboratory 

treatability studies are conducted to optimize these conditions. 

The Ultrox• UV /Oxidation system consists of a UV treatment tank containing highly 

efficient UV lamps. Hydrogen peroxide is water soluble and is metered into the 

treatment tank influent line. Ozone is produced on site from air and diffused into 

the 1N treatment tank through spargers located in the bottom of the tank. Any 

residual ozone or VOCs which may collect in the vapor area within the W 

treatment tank are destroyed by the D-TO:XI'M /Decompozonnr catalytic air 

treatment unit. The result is water meeting discharge requirements without toxic 

byproducts or air emissions. What is more, the operating and maintenance costs are 

typically significantly lower than GAC or other UV /Oxidation technologies which 
utilize high intensity UV lamps. 

In some cases where organic concentrations exceed 1,000 mg/1, a Fenton reagent may 

be applied. This method involves the addition of H20 2 with iron sulfate with a 
controlled pH. While this method results in an oxidized iron byproduct, it is effective 

in destroying higher concentrations than conventional advanced oxidation. 
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TABLE 1 

Relative Oxidation Oxidation 
Potential Potential 

(C12 = 1.0) Species (Volts) 

2.23 fluorine 3.03 

2.06 hydroxyl radical 2.80 

1.78 atomic oxygen (single) 2.42 

152 ozone 2.07 

131 hydrogen peroxide 1.78 

1.25 perhydroxyl radical 1.70 

1.24 permanganate 1.68 

1.15 chlorine dioxide 1.57 

1.07 hypoiodous acid 1.45 

1.00 chlorine 1.36 

0.80 bromine 1.09 

0.39 iodine 0.54 

3.1 Objectives 

The objectives were as follows: 
r 

• To determine the effectiveness of UV /Oxidation as an alternative for 
reducing the benzene concentration from 10 mg/1 to less than 29 ,ug with 
a THF concentration of 3.8 mg/1 present; 

• To determine the required dosage of ozone and UV light required to 
reduce the benzene concentration to below 29 J,lg/1; 

• To obtain information necessary to determine equipment, materials, and 
utility requirements for a full-scale treatment UV /Oxidation system 
capable of reducing the benzene to below 29 ,ug/1 at flow rates of 20 
gpm, 50 gpm and 70 gpm .. 
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3.0 EXPERIMENTAL PROCEDURES 

3.1 Materials 

The bench scale test included the following equipment and materials: 

An Ultrox• bench-scale batch reactor 
An Ultrox• UV radiation lamp 
A 2lb/day 0 3 generator 
35% H20 2 Solution 
Sulfuric Acid Solution (2N) 
Ferrous Sulfate 

The Ultrox• bench-scale batch reactor (Figure 1) is a cylindrical, glass vessel 
with a capacity of 2.4liters (l). The UV radiation was provided by an Ultrox• 

. UV lamp located inside a quartz sheath which was positioned in the center 
of the bench-scale reactor. The magnetic stirrer was turned on and remained 
active throughout the tests to simulate flow dynamics of a full scale system. 
Ozone was generated by a 2 pound/day Model GL-1 PCI ozone generator. 
Ozone was introduced as a mixture of 2% ozone in oxygen using a coarse frit 
gas dispersion tube (sparger) at the bottom of the reactor. All hydrogen 
peroxide was added at the beginning of the test by a pipette. 

3.2 Sample Handling 

Ten 1-gallon containers labeled ACS-PGCS-01-Z and two 1-gallon containers 
labeled ACS-SBP /OFCA-01-Z were received at the Ultrox division laboratory 
on June 20, 1995. The samples were contained in glass bottles which had 
been packed in ice and shipped in three coolers. Upon receipt, Ultrox 
laboratory personnel transferred the sample bottles from the coolers to 
lntrox's walk in cooler ( 4°C). The samples were stored in the cooler until 
used for testing. ,. 
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3.3 Preparation, Spiking and Calibration Procedures 

Low Concentration Groundwater 

Prior to the start of the oxidation test, the low concentration groundwater 
sample was spiked with benzene. A total of 4.2 liters were poured into an 
Erlenmeyer flask. A total of 75 microliters of benzene was added to the 
groundwater. The solution was mixed with a mechanical mixer for two (2) 
minutes at approximately 600 rpm. This resulted in a benzene concentration 
of 11,644 /-lg/1. This water was then pumped to the bench-scale reactor via a 
peristaltic pump (to prevent loss of the volatiles). 

Spiked samples were collected and analyzed for total organic carbon (TOC) 
using a combustion infrared TOC analyzer and benzene using EPA method 
602. 

At the beginning of each working period, the 0 3 output of the ozone 
generator was determined according to the following procedure: 

• The 0 3 generator was set at the predetermined power level estimated to 
produce 2 percent 0 3 by weight; 

• One liter/minute of the generated 0 3 was passed through 300 mi of 2 
percent potassium iodide (Kl) solution in a 500 ml graduated cylinder for 
30 to 60 seconds; 

• A 50 m1 aliquot of the Kl solution was acidified with sulfuric acid then 
titrated with 0.02 Molar (M) sodium thiosulfate solution to a starch 
endpoint; 

• The 0 3 concentration was calculated from the volume of the sodium 
thiosulfate consumed. 

r 

Hi~h Concentration Groundwater 

Prior to the test, the concentrated groundwater stream was diluted with four 
parts of the low concentration groundwater. 
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Figure 1 - Bench Scale Reactor 
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3.4 Oxidation Test Procedures 

UV/Oxidatjon Iest 

The UV /Oxidation test was conducted by pumping two liters of the combined 
wastewater sample into the bench scale reactor via a peristaltic pump. The 
lN lamp was placed in the center of the bench-scale reactor and the 
magnetic stirrer was activated. A total of 30 mg of hydrogen peroxide (15 
mg/1) was added to the spiked groundwater by pipette. The ozone diffuser 
was placed in the bottom of the reactor and ozone flow was calibrated to 
achieve the prescribed continuous dosing rate of 1.125 mg/1/min. Time was 
monitored and samples were collected after 10. 20 and 40 minutes of 
treatment. 

At the conclusion of each test, the bench scale reactor was thoroughly rinsed 
twice with distilled water. A detergent is then applied and the reactor is 
scrubbed with a bottle brush. The reactor is then rinsed twice again with 
distilled water and air dried (inverted). 

Fenton Rea&ent Test CI..ow Concentration Groundwater) 

A liter sample of benzene spiked, low concentration groundwater was placed 
in the bench-scale reactor. The pH was reduced to 3.34 by adding 16.5 ml of 
sulfuric acid (2N). A total of 120 mg/1 of hydrogen peroxide was added to 
react with the 13 mg/1 of iron detected in the groundwater sample. Samples 
were collected after 10, 15 and 20 minutes of retention time. 

Fenton Rea2ent Test <Hifi:h Concentration Groundwater) 

To a one liter sample of the heavily contaminated groundwater, a total of 800 
mg/1 of hydrogen peroxide was added at two points during the testing. The 
first 600 mg/l was added in the beginning. After 20 minutes of treatment, an 
additional 200 mg/1 was added. A total of 56 mg of iron sulfate was added 
after 40 minutes of treatment. 

3.5 Analytical Procedures 

Ultrox was instructed by Montgomery Watson to ship the treated samples to 
their analytical laboratory located in Madison Wisconsin. Due to an error in 
Ultrox's internal communications, the samples were not sent. However, 
Ultrox analyzed the untreated and some of the treated samples for total 
organic carbon using EPA method 415.1 and for benzene using EPA method 
602. -
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4.0 RESULTS AND CONCLUSIONS 

Low Concentration Groun4water 

Analytical results indicate that the sample spike resulted in a benzene concentration 
of 11,644 pg/1. This was reduced to 5 p.g/1 after 20 minutes of UV exposure with 23 
mg/1 of ozone and 15 mg/1 of hydrogen peroxide. 

Results of the Fenton reagent indicate that in the first 20 minutes of treatment, the 
benzene was reduced from 11,644 p.g/1 to 8,290 p.g/1. This slow reaction rate 
indicates that either insufficient oxidant was applied or the retention time was too 
short. Since UV /Oxidation reduced the concentration within the first 20 minutes, 
it was concluded that the Fenton reagent would not be as effective. 

Hiib Concentration Grounciwater 

The one Fenton reagent test performed on the concentrated groundwater sample. 
The results indicate that the benzene concentration of the untreated sample was 
5,136 pg/1. This was reduced to 3,434 p.g/1 after 60 minutes of treatment. Results 
indicate that the untreated sample contained a total organic carbon of 82,810 mg/1. 
Because Fenton reagent is not a selective process, it is likely that the other 
compounds contributing to the total organic concentration were competing with the 
benzene for oxidative species. 

Due to the detection of 13 mg/1 of iron in the groundwater samples, pretreatment 
to reduce the concentration to below 5 mg/1 is recommended. Iron oxides can foul 
the interior of the UV treatment tank and limit UV light transmittance. Iron 
removal can be achieved by adding hydrogen peroxide upstream of the UV treatment 
tank, precipitating the iron, and filtering the oxidized iron through a sand filter. 
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S.O COMMERCIAL 

The following estimated capital and operating costS are for an Ultrox• UV /Oxidation 
system design based upon the treatment conditions represented in the 20 minute 
interval of the low concentration groundwater. Performance is based upon the 
reduction of benzene from 10 mg/1 to less than 5 }lg/1 given a TOC of 34 mg/1. 

5.1 Design Assumptions 

• Flow Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20, 50, 70 gpm 
• Ozone Dosage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23 mg/1 
• Hydrogen Peroxide Dosage . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 mg/1 

R . T' • · 20 . • etenuon llDe . . . . . . . . . . . . . . . . . . . . . . • . . . . • . . . . IDlJlutes 
• UV Lamp Life . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9,000 hours 

• Full scale retention time is increased by 30% over the laboratory retention 
time to account for flow through characteristics of a full scale system (as 
opposed to the batch treatment conducted in the laboratory). 

Ozone generator capacity is sized by the following calculation: 
23 mg/1 of ozone x X gpm x 3.785 liters/gal x 1,440 hrs/day x 
453,592 mg/lb = lbs/day of ozone 

5.2 Cost Assumptions 

• Power Cost ..................................... $0.06/k\Vh 
• UV Lamp Cost ................................... $60/lamp 

5.3 System Equipment 

The proposed Ultrox• oxidation system consists of the following major 
components: r 

20 GPM System 

• 1 Ultrox• F-650 UV /Oxidation Treatment Tank 
• 7 lb/day ozone generator 
• Air Preparation System consisting of: 

-Air Filter 
.-Air Dryer 

• Decompozon Air Treatment System 
• Programmable Logic Control Panel 

System Dimensions: 8'6'' x x 6' x 6'8" (L x W x H) 
System Dry Weight: 2,500 1bs 
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50 GPM System 

• 1 Ultrox• F-1300 UV /Oxidation Treatment Tank 
• 14 lb/day ozone generator 
• Air Preparation System consisting of: 

·Air Filter 
·Air Dryer 

• Decompozon Air Treatment System 
• Programmable Logic Control Panel 

System Dimensions: 8' x 11' x 6'8" (L x W x H) 
System Dry Weight: 5,000 lbs 

]0 GPM System 

• 1 Ultrox• F-2600 UV /Oxidation Treatment Tank 
• 21lb/day ozone generator 
• Air Preparation System consisting of: 

·Air Filter 
·Air Dryer 

• Decompozon Air Treatment System 
• Programmable Logic Control Panel 

System Dimensions: 12' x 11' x 6'8" (L x W x H) 
System Dry Weight: 6,300 lbs 

5.4 Estimated System Capital Cost 

~123 P14 

The estimated capital costs for the Ultrox• UV /Oxidation systems described 
in Section 5.3 are provid~d below. Estimated costs are F.O.B. Rothschild, 
Wiscons~ and does not include any applicable federal, state or local tax~. 

20 GPM UV /Oxidation System 

50 GPM UV /Oxidation System 

70 GPM UV /Oxidation System 

5.5 Estimated Operating Costs (same for each system) 

$130,000 

$150,000 

$165,000 

• Electrical Costs for 0 3 Production ................. $0.12/1000 gal 
• Electrical Costs for UV ............ , ............ $0.13/1000 gal 
• H202 Costs .................................. $0.09/1000 ial 
Total Operating Costs •• : • ..••••••••••.••••••••••• $0.34/1000 gal 
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5.6 Estimated Maintenance Costs 

• Annual UV replacement (amortized) 0 •••••••••••••• $0.23/1000 gal 
• Air Filter Cartridge replacement . o o • o • o • • • • • • • • • • • $0.0111000 aal 
Total Malntenanee Costs . • • • • • • • • • • • • • . • • . • . • • • • • • $0.24/1000 gal 
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APPENDIX 

RESULTS 

TERMS & CONDITIONS 
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TEST RESULTS 
AMERICAN CHEMICAL SERVICES 

Spiked Low Concentration Groundwater 

Time Ozone H202 TOC 
Test No. (min) (mg/1) (mg/1) (mg/1) 

0 0 0 34 
1 10 11 15 35 

20 23 15 28 
UV/03/H202 40 45 15 29 

0 0 0 40 
2 10 0 120 NA 

15 0 120 NA 
Fenton Reagent 20 0 120 34 

C bl d H" h C om ne ag t f G d t oncen ra 10n roun wa er 

Time Ozone H202 TOC 
Test No. (min) (mg/1) (m_g/1) (mg/1) 

0 0 0 82,810 
1 20 0 600 NA 

40 0 800 NA 
~=enton Reagent 60 0 800 14J200 

lU23 P18 

Benzene 
(ug/1) 
11,644 

170 
5 
2 

11,644 
NA 
NA 

8,290 

Benzene 
(ug/1) 
5,136 

NA 
NA 

3,434 
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TERMS & CONDITIONS 
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July 28, 1995 

' 
Mr. Ron Schlicker 
Montgomery Watson 
4525 S. Wasatch Blvd., Ste. 200 
Salt Lake City, UT 84124 

Via Fax No. (801) 272-0430 

RE: Advanced Oxidation Treatability Study Testing Report 
Assessment of the perox-pureTII UV /Oxidation 
Process for Treatment of Organic Contaminants in Groundwater 
from the American Chemical Service, Inc. NPL Site 

Dear Mr. Schlicker: 

Vulcan Peroxidation Systems Inc., (VPSI) has completed the laboratory treatability testing 
for the assessment of the perox-pure'nl UV /Oxidation Process for treatment of the low 
strength groundwater (referred to as PGCS) and the blended mixture of low and high 
strength groundwater, each from the American Chemical Service Inc., NPL Site (ACS NPL 
Site). The proposed treatment goals for each wastestream are shown in Attachment A. 
Three flow conditions were specified for the treatment system; 20 gpm, 50 gpm and 70 
gpm. The testing results and an assessment of the full-scale process design are presented 
below. 

Description of Groundwater 

On June 30, 1995 two (2) 55 gallon drums of low strength PGCS groundwater and three (3) 
five gallon containers of high strength water were received at the VPSI testing facility in 
Tucson, Arizona. The waters were received at ambient temperature with headspace. 

Characterization analysis was performed on each of the two water samples to determine 
parameters important to UV /Oxidation treatment. The results are shown in Table 1. The 
PGCS groundwater had properties which were more or less "typical" for a groundwater, 
except for relatively high levels of TOC, alkalinity, and turbidity. Because of the TOC and 
alkalinity levels, pH adjustment and catalyst addition were evaluated as part of the testing 
matrix. The high strength groundwater contained very high concentrations of each of the 
characterization parameters. The very high levels of TOC and other parameters made the 
blended water more difficult to treat. 

Peraxidatian Systems 

5T5T E. Broadway. Suite 600 Tuc:~iDn. Arizona B57TT 5~0-790-8383 FAX 5<'!0-790-BOOB 
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Visual Color and 
Appearance 

pH 

TDS (mg/1) 

Turbidity (NTU) 

Total Iron (mg/1) 

Chloride (mg/1) 

COD (mg/1) 

TOC (mg/1) 

Alkalinity (mg/1) 

Hardness (mg/1) 

TSS (mg/1) 

N03 (mg/1) 

Table 1 

Sample Characterization Results 
· For the ACS NPL Site Ground waters 

PGCS 

Pale Orange; Clear 

7.4 

510 

19.4 

1.60 

26 

51 

23.2 

520 

520 

<5 

0.880 

High Strength 

Dark brown; Cloudy 

6.1 

4,400 

659 

204 

2,250 

29,042 

6860 

800 

1200 

183 

26.4 

A VOC analysis for each of the two groundwaters was provided to VPSI by Montgomery 
Watson prior to conducting treatability testing. The results from the analysis are 
summarized in Table 2 showing only the contaminants detected above analytical detection 
limits. As seen the PGCS groundwater contained insignificant concentrations of 
contaminants, however, previous analytical results performed by Montgomery Watson 
detected levels of benzene on the order of 10,000 Jlg/1. Therefore, it was agreed by VPSI 
and Montgomery Watson to spike benzene to 10,000 Jlgll in the PGCS water prior to 
testing. 
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Table 2 

Summary of Montgomery Watson VOC Analysis 
Contaminants Detected in PGCS and High Strength Groundwaters 

Contaminant (JLg/1) High Strength 

Chloroethane <0.022 

Vinyl Chloride 80 

Chloroethane 230 

Trichlorofluoromethane 34 

1,1-:DCE 80 

Dichloromethane 22,000 

T-1,2-DCE 30 

1,1-DCA 74,200 

C 1,2-DCE 451 

Chloroform 1940 

1,1,1-TCA 16500 

1,2-DCA 909 

Benzene 7150 

TCE 3670 

Toluene 22600 

PCE 2450 

Chlorobenzene 2.68 

Ethyl Benzene 664 

m,p Xylene 425 

o Xylene 984 

Styrene 33 

1,1,2,2-TCA 4 

1-Methylethylbenzene 34 

~~f Peraxidatian 5;JsterT?5 

PGCS 

0.2 

0.3 

0.7 

<0.03 

<0.02 

<0.01 

0.4 

0.9 

0.3 

<0.03 

<0.01 

<0.02 

26 

<0.02 

1 

0.06 

<0.03 

3 

0.7 

<0.03 

<0.04 

<0.02 

<0.02 
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Contaminant (pg/1) 

Bromobenzene 

2-Chlorotoluene 

n-Propylbenzene 

4..:Chlorotol uene 

1,3 ,5-Trimethylbenzene 

1, 1-Dimethylbenzene 

1 ,2,4-Trimethylbenzene 

1 ,3-Dichlorobenzene 

1-Me thy lpropy I benzene 

1 , 4-Dichlorobenzene 

1-Methyl-4 (1-methylethyl) 
benzene 

1, 2-Dichlorobenzene 

n-butylbenzene 

Naphthalene 

Acetone 

MEK 

MIBK 

UV /Oxidation Testing 

High Strength PGCS 

1 <0.03 

3 <0.02 

34 <0.04 

6 <0.02 

109 <0.01 

41 <0.02 

396 <0.03 

0.3 <0.03 

13 <0.02 

1 <0.02 

24 <0.02 

10 0.9 

52 <0.03 

38 <0.05 

241,000 <10 

272,000 <10 

29,600 < 10 

UV /Oxidation testing was conducted on both the PGCS groundwater alone and a blend of 
PGCS groundwater with the high strength groundwater. The results of testing are discussed 
below . 

rA::~~ 
~~.- Peraxidatian 5;r::;te,-n:::; 
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PGCS Groundwater 

A total of four (4) perox-pureTII UV/Oxidation tests were performed on the PGCS 
groundwater evaluating the effects of initial pH adjustment, the use of catalyst, and 
increased UV density on the destruction rate of benzene. The test conditions are shown in 
Table 3. Pretreatment was not necessary. 

Test 

1 

2 

3 

4 

Table 3 

Bench-Scale perox-pureTII UV /Oxidation Test Conditions 
Treatment of the PGCS Groundwater 

Initial pH H202 UV Density<11 Catalyst 
Dose (Formula; mg/1) 
(mg/1) 

7.3 100 s None 

5.1 100 s None 

4.5 100 s I; 3 

5.0 100 F None 

O> S - Medium UV density; F - high UV density. 

The treatment results are shown in Table 4. Benzene was the only contaminant above the 
proposed discharge goals. As seen by the treatment results,initial pH adjustment (Test 2) 
and catalyst addition (Test 3) increased benzene destruction rates by 2 and greater than 8 
times, respectively, as compared to treatment at the ambient conditions (Test 1). Utilization 
of the higher UV density (F) in Test 4 also increased the destruction rate, however, the 
increase was not significant enough to warrant the use in the full scale process design. 
Therefore, the best treatment results were achieved in Test 3 performed at an initial pH of 
4.5, using 3 mg/1 of Catalyst Formula I, and the S UV density. 

l 

~:::k~ Peraxidatian 5ysterns 
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Table 4 

Bench-Scale perox-pure'~'~~ UV /Oxidation Treatment Results 
VOC Destruction in the PGCS Groundwater 

Oxidation Time (min.) 

Contaminant (~tg/1) 0 I 0.5 I 1 I 
Test 1 

Benzene 11,972 I 5,089 I 2,272 I 
Test 2 

Benzene 8,483 1 2,224 1 75 I 
Test 3 

Benzene 10,227°> I <1 I <1 I 
Oxidation Time (min.) 

0 I 0.25 I 0.5 I 
Test 4 

Benzene 10,227(!) I 347 I 1 I 

2 

74 

<1 

<1 

1 

<1 

(I) Sample not analyzed. Concentration shown is an average of Tests 1 and 2 influent 
concentration. 

Blended Groundwater 

A total of five (5) perox-pure,... UV /Oxidation tests were performed on the blended 
groundwater. The test conditions are shown in Table 5. The test matrix evaluated the 
effects of blending ratio of PGCS groundwater to high strength groundwater (i.e. 4:1 and 
9: 1), H20 2 dosage, UV density, and catalyst addition. Pretreatment of the high strength 
groundwater was required for removal of iron and TSS. This was accomplished by 
adjusting the pH to 9 with sodium hydroxide, addition of polymer as flocculant aid, 
followed by 5 micron filtration. 

~;:, 
-.;;;:~·' Peraxidatian 5{dsterns 
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Table 5 

Bench-Scale perox-purenr UV /Oxidation Test Conditions 
Treatment of the Blended Groundwater 

Test Blended Ratio PGCS: Initial H20 2 Dose uv<u 

High Strength pH (mgll) Density 

1 4:1 4.4 2000 s 
2 4:1 4.5 2000 F 

3 4:1 4.5 2000 F 

4 9:1 4.5 2000 F 

5 4:1 4.5 1000 F 

<n S - medium UV density; F - high UV density. 

Catalyst 
(Formula; 

mg/1) 

I; 5 

I; 5 

---

---

---

The treatment results are shown in Table 6 for VOC contaminants which were detected 
above the proposed effluent goals (Attachment A). Poor treatment was observed at each of 
the tested conditions. The best destruction rates were achieved in Test 4 performed at a 9:1 
blending ratio, an initial pH of 4.5, a H20 2 dosage of 2000 mg/1, using the high UV 
density. 

file:///i.llZcir
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Table 6 

Bench-Scale perox-pure'nl UV /Oxidation Treatment Results 
VOC Destruction in the Blended Groundwater 

Oxidation Time (min.) 

Contaminant (Jtg/1) 0 2 4 

Test 1 

Methylene Chloride 2174 2600 2120 

Cis-1,2-DCE 325 209 121 

1,1,1-TCA 778 1196 1096 

MEK 95,983 76,804 1872 

Benzene 5,281 2,883 1,151 

MIBK 12,397 8,740 5,467 

Toluene 651 344 151 

Ethyl Benzene <50 21 14 

Xylenes-m/p 81 46 25 

Xylenes-o 63 42 24 

Oxidation Time (min.) 

Contaminant (~tg/1) 0 1 2 

Test 2 

Methylene Chloride 1,956 1,974 1,804 

Cis-1,2-DCE 265 89 46 

1,1,1-TCA 790 920 907 

MEK 141,000 60,208 1,693 

Benzene 6,409 1,625 402 

MIBK 13,033 5,632 2,828 

Toluene 643 155 40 

t~) Peraxidatian Systems 

8 

1925 

20 

913 

1632 

133 

2,498 

17 

1 

5 

6 

4 

1,665 

19 

702 

881 

105 

1,418 

9 
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Ethyl Benzene 

Xylenes-m/p 

Xylenes-o 

Contaminant (#Lgll) 

Test 3 

Methylene Chloride 

Cis-1,2-DCE 

1,1,1-TCA 

MEK 

Benzene 

MIBK 

Toluene 

Ethyl Benzene 

Xylenes-m/p 

Xylenes-o 

Test 4 

Methylene Chloride 

Cis-1,2-DCE 

1,1,1-TCA 

MEK 

Benzene 

MIBK 

Toluene 

Ethyl Benzene 

Xylenes-m/p 

d~'t. 
'(.,:r Peraxidatian Systems 

<50 

82 

63 

0 

1,771 

217 

578 

107,000 

4,956 

11,438 

522 

<50 

61 

54 

1,097 

144 

347 

45,142 

3,384 

4,875 

178 

<100 

< 100 

15 7 <1 

24 10 3 

28 9 3 

Oxidation Time (min.) 

1 2 4 

2,066 1,854 1,599 

113 55 13 

956 910 614 

61,190 1,421 607 

1,984 543 53 

6,266 3,437 817 

208 65 4 

15 7 <1 

30 13 1 

31 12 2 

1,084 791 640 

32 6 3 

455 413 274 

29,837 16,460 1,609 

522 28 8 

2,116 401 8 

26 2 <2 

<10 <1 <1 

<10 <1 <2 
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Xylenes-o 

Test 5 

Methylene Chloride 

Cis-1 ,2-DCE 

1,1,1-TCA 

MEK 

Benzene 

MIBK 

Toluene 

Ethyl Benzene 

Xylenes-m/p 

Xylenes-o 

<100 

2,141 

323 

869 

107,282 

5,056 

11,764 

489 

<100 

< 100 

<100 

Full-Scale Design Assessment 

<10 

2,115 

144 

929 

92,338 

2,248 

9,036 

209 

24 

27 

20 

<1 <1 

1,744 1,664 

64 12 

803 627 

60,941 35,995 

485 53 

4,106 1,228 

46 4 

9 <1 

8 1 

8 1 

Full-scale perox-pure™ UV /Oxidation process conditions and treatment costs are assessed 
based on the pseudo first order destruction rate constants achieved in each of the bench-scale 
treatment tests. A full-scale oxidation time is determined from the destruction rate constants 
achieved in the testing and the specified treatment objectives. The necessary power demand 
is then determined based on the required oxidation time, the full-scale flow rate, and the UV 
density used during testing. A summarized full-scale process assessment is presented below 
for both the PGCS groundwater and the blended groundwater. 

PGCS Groundwater 

Effective treatment of the PGCS groundwater was achieved at each of the tested perox
pure™ Process Conditions. Pretreatment of the as received water was not necessary. Table 
7 summarizes the projected power demand and are operating costs for each process 
condition and flow rate. The power demand is based on 15 kW of operating power per 
lamp. The treatment costs are presented in $/1000 gal and based on eletricity cost, chemical 
costs {H20 2, concentrated acid, and catalyst) and lamp replacement costs. The costs do not 
reflect re-adjustment of the effluent pH to discharge standards. The cost basis is as follows: 

€:) Peroxidatian Systerns 
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50% H20 2 @ $0.42/lb 
Concentrated Acid @ $0.08/lb 

Catalyst@ $5.00/lb 
Electricity@ $0.05/kWh 

Lamp Replacement @ $800/each ·for 3000 hours 

Table 7 

Summary of Projected perox-pureTM Process Conditions and Operating Costs<'> 
Treatment of the PGCS Groundwater 

Flow Condition (gpm) 

Full-Scale 20 50 70 
Process Conditions 

Test 1 $4.95 90 kW $4.82 225 kW $4.79 315 kW 
Ambient Conditions 

Test 2 $3.70 60kW $3.57 150 kW $3.54 210kW 
With pH adjustment to 
5.0 

Test 3 $1.83 15 kW $1.57 30kW $1.40 30 kW 
With pH adjustment and 
Catalyst 

<'> Operating Costs are in $/1000 gal. 

As shown in Table 7, the full-scale process conditions which achieved the least required 
power demand and lowest operating costs were pH adjustment and catalyst addition. At 
these conditons the required equipment size to treat benzene in the PGCS groundwater from 
10,000 J,Lg/1 to below the effluent goal of 29 J,Lg/1 would be an S-30 kW perox-pureTM 
system. The equipment costs, specifications, process flow diagram, and statement of the 
performance guarantee and warranty for the system is included in the attachments. 

Blended Groundwater 

UV /Oxidation treatment of the blended groundwater was more or less ineffective;· as shown 
by the poor contaminant destruction rates (Table 6). The blended groundwater is less 
amendable to treatment than the PGCS groundwater due to the very high TOC level 
contributed by the high strength groundwater (i.e. 6860 mg/1). Based on the levels of target 
VOCs in the high strength groundwater, the TOC level is approximately 90% due to non-

Peraxidatian S[dsterTis 
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target organic compounds. High levels of TOC inhibit the UV/Oxidation process by 
absorbing available UV energy, and therefore, competing with H20 2 for UV energy required 
to generate hydroxyl radicals. Additionally, the background TOC scavenges hydroxyl 
radicals away from reacting with target contaminants. Both interferences significantly 
decrease target contaminant destruction rates. 

Based on the testing results, treatment of the blended groundwater to below the proposed 
effluent goals would require greater than 2000 kW of power demand at each of the three 
flow conditions. It has been VPSI experience that equipment sizing for treatment of this 
magnitude has not been economically feasible, and therefore, treatment costs will not be 
shown. Rather, VPSI proposes alternative treatment utilizing a hybrid system relying on 
additional treatment technology to pretreat the high strength water for TOC removal prior 
to blending with the PGCS groundwater. Proposed alternatives for pretreatment of the high 
strength groundwater include activated carbon, Fenton's Oxidation, and proprietary 
advanced oxidation technologies (AOTs) which VPSI has the capability to provide. In order 
to evaluate the feasibility and treatment costs associated with these alternative treatment 
systems, VPSI would need to conduct further laboratory testing. Additional test work would 
require approximately 2 to 3 weeks to complete and could be conducted without the need 
for more water. It is believed by VPSI that if 80%-90% removal of TOC can be achieved 
via pretreatment of the high strength water, that an approximate 10 times reduction in the 
required UV /oxidation power demand required to treat the blended water could be achieved. 

Conclusions 

The treatability testing results demonstrate that effective treatment of the PGCS groundwater 
can be achieved using the perox-pureTM uy /Oxidation Process. The proposed effluent goals 
can be achieved using an S-30 kW perox-pureTM system, with the addition of acid and 
catalyst to enhance the contaminant destruction rates. The treatment costs under these 
process conditions range from $1.40 per 1000 gallons up to $1. 83 per 1000 gallons 
depending on the flow rate. However, the blended groundwater is not as amenable to 
UV /Oxidation treatment due to a very high TOC level contributed from the high strength 
groundwater. VPSI recommends additional test work be conducted to evaluate the 
feasibility of a hybrid UV /Oxidation treatment system, which utilizes an additional 
technology to pretreat the high strength groundwater for TOC removal prior to blending 
with the PGCS groundwater. 

Peraxidatian 5!:}5te/175 
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If you have any questions regarding the report, please contact Bob Scherrer at our 
Pittsburgh, Pennsylvania office at (412) 934-2240 or myself at our corporate office at (520) 
790-8383. 

Sincerely, 

~e:~p~/NAo 
Process Engineer 

cc: Vince Brunotts, VPSI- Pittsburgh, PA 
Bob Scherrer, VPSI - Pittsburgh, P A 
Lisa Thornton, VPSI- Tucson, AZ 
File 
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Attachment A 

Proposed Effluent Goals for Discharge of Treated Groundwater 
American Chemical Service, Inc., NPL Site 

Organics (JLg/1) Recommended Effluent Goal . 
Acetone 700,000 

~ 

Benzene 29 

bis (2-Chloroethyl) ether 14 

bis (2-Ethylhexyl) phthalate 49 

2-Butanone (MEK) 7,156 

Butyl benzyl phthalate 3,400 

Chloroethane 70,000,000 

Chloromethane 157 (g) 

4-Chloro 3-methyphenol 4 

1 ,2-Dichlorobenzene 2,600 

1 , 4-Dichlorobenzene 2,600 

1, 1-Dichloroethane 700,000 

1 ,2-Dichloroethane 556 

1 , 1-Dichloroethene 79 

1 ,2-Dichloroethene-cis 70 

1 ,2-Dichloroethene-trans 100 

1 ,2-Dichloroethene (total) 

1 ,2-Dichloropropane 116 

Diethyl phthalate 71 

2,4-Dimethylphenol 5 

Dimethyl phthalate 73 

Di-n-butyl phthalate 4 

Ethylbenzene 34 

Isophorone 267 

Methylene chloride 498 
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Attachment A (cont'd.) 

Proposed Effluent Goals for Discharge of Treated Groundwater 
American Chemical Service, Inc., NPL Site 

Organics (JLg/1) Recommended Effluent Goal 

4-Methyl-2-pentanone (MffiK) 136 

4-Methylphenol 34 

Naphthalene 15 

2-Nitrophenol 149 

Pentachlorophenol 3.83 

Phenol 40 

PCBs 0.008 

Tetrachloroethene 24 

Tetrahydrofuran 4,800 

Toluene 52 

1 , 1 , 1-Trichloroethane 89 

Trichloroethene 189 

Trichlorofluoromethane 30,000 

Vinyl Chloride 5,246 

Xylenes, p 12 

Xylenes, m 37 

Xylenes-m,p (total) 
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STANDARD perox-pure EQUIPMENT WARRANT¥ 

VPSI will provide a warranty covering both the performance and operation of the perox
purenl UV /Oxidation system Equipment. 

I. Performance Warranty 

VPSI warrants that the performance of the perox-purenl system will meet the agreed upon 
effluent requirements, providing that the following conditions are met: 

a.) The influent conditions and flow rate do not exceed those specified. 
b.) The unit is operated and maintained in accordance with the Qperations and Maintenance 

Manual either through a VPSI Service Agreement or by customer personnel. 

Performance Test Procedure 

If customer believes VPSI's equipment is not operating within the Performance 
Specification, customer may invoke the Performance Warranty through notification in 
writing to VPSI. VPSI will respond to the guarantee by sending a technical service 
representative to the site. If non-performance is found to be caused by VPSI equipment, 
VPSI will modify, repair, or replace such equipment as necessary to remedy the situation 
and to create conformance with the contract at no cost to customer. If non-performance is 
found to be caused by other than VPSI equipment, or lack of sufficient on-site maintenance, 
this situation will be documented and all VPSI personnel time at the site will be billed at 
prevailing rates plus expenses at cost plus 10%. 

D. Mechanical Eguipment Warranty 

VPSI warrants the equipment for twelve (12) months from date of start-up against defects 
in material or workmanship. Equipment must be operated and maintained in accord with 
the Operation and Maintenance Manual or the warranty is void. Equipment damaged by 
improper operation or damage resulting from equipment modifications not approved by 
VPSI will not be warranted. The following items have specific warranty conditions. 

Lamps - Lamp drives and lamp temperature must remain in accord with manufacturer's 
specifications. The supplier warrants useful lamp output to be maintained for a minimum 
3000 hours of operation with no more than 3 on-off cycles per day. 

Quartz Tubes - At the anticipated operating temperatures, quartz is unreactive to any 
chemical except hydrofluoric acid. Expected life of quartz tubes is unlimited except for 
breakage from excessive stress. Tubes will be supported to resist normal stresses but cannot 
be guaranteed against breakage from careless handling, unforeseen flow or pressure 
fluctuations or cracks due to mechanical stress. 

Expendable Parts- Parts not covered under the warranty include o-rings, seals/gaskets, tube 
cleaner shuttles and pump rebuild kits. 

(}"'~ih 
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ATTACHMENT C 

VPSI START-UP SERVICES 



VPSI START-UP AND ON-GOING SERVICES 

VPSI will provide a comprehensive program of installation, start-up and on-going services. 
VPSI is uniquely equipped to provide the highest level of technical and field service support 
for this site. VPSI is the only UV /Oxidation firm in the industry with a frrmly established 
network of full time field service personnel dedicated to the start-up and on-going support 
of perox-pureTIII installations . 

. , 
-~· All of VPSI' s Service Personnel are direct employees who have successfully completed 

l
·j OSHA's 40 hour training session. The main field service person who will be servicing this 

::z installation is based in Chicago, IL. 

r~~ 
':' The service provided by VPSI for this project will include the following: 

J·· ,., 

* Installation Supervision - VPSI field service personnel will be on-site prior to and 
during equipment delivery to ensure that the installation goes smoothly and that there will 
be no unforseen obstacles when the equipment arrives at the site. 

Our field service personnel will also be available to answer any question which may arise 
at the site during the system installation. When the unit is placed at the site our field 
service personnel will discuss all site specific details which pertain to the proper hook-up 
and start-up of the UV /Oxidation system and provide an overview of safety considerations. 

*Start-up Services- VPSI will provide personnel for on-site leak testing, final start
up and equipment performance prove-out at the site. Our field service and process 
engineering personnel will be on-site to implement the final equipment prove-out 
performance testing plan and demonstrate the performance of the UV/Oxidation treatment 
system per the equipment specification. 

* On-site Training Service - VPSI will provide personnel to fully train your on-site 
personnel in the proper operation and maintenance of the VPSI system. Our field personnel 
will also provide chemical safety training for H20 2 handling at the site. 

* Hydrogen Peroxide Supply Service - VPSI will provide the H20 2 required for the 
perox-pure'nl system, delivered in bulk to the remediation site, at a price of $0.42 per poind 
on a 50% solution basis. The H20 2 price includes the use of a VPSI Hydrogen Peroxide 
Storage/Feed Module which contains a bulk storage tank, safety shower, two feed pumps, 
spare parts, and controls. 

* Analytical Services in Support of Start-up - As part of the Installation/Start-up 
Service described in Attachment II, VPSI would provide analytical services in support of 
start-up. A modified EPA Method 6011602 analysis with 24 hour turnaround would be 
utilized for this purpose. This would allow VPSI quick turnaround to adjust and optimize 
the treatment parameters. 

* Analytical Monitoring Services - VPSI Environmental Laboratories is a fully 

{?'":~ 
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EQIDPMENT PROCUREMENT OPTIONS 
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EQUIPMENT PROCUREMENT OPTIONS 

VPSI offers the perox-pure,... equipment under several different supply options that can be 
tailored to meet the specific needs of The Operating Group. 

Option I - Eguipment Purchase (no VPSI Service Agreement) 

VPSI can supply the perox-pure,... equipment through a direct purchase. Under this option 
there would be not project involvement by VPSI after the Installation/Start-up unless 
specifically requested by The Operating Group . Parts and Service would then be provided 
on a time and material basis. -

Option II - Eguipment Purchase with VPSI Technical Service Agreement 

VPSI can supply the perox-pureTM Equipment through a direct purchase option and provide 
a Technical Service Agreement (TSA). Under this option, The Operating Group would 
purchase the perox-pureTII system, and VPSI would provide all required parts, labor and 
routine service for one monthly fee. 

Option III - Eguipment Lease (no VPSI Service Agreement 

VPSI can supply the perox-pureTM Equipment through an equipment lease with a minimum 
six month term. Under this option there would be no project involvement by VPSI after 
Installation/Start-up unless specifically requested by The Operating Group. Parts and 
Service would then be provided on a time and material basis. 

If desired, The Operating Group may purchase the perox-pureTII Equipment at any time with 
credit given for a portion of the fees paid. 

Option IV - Lease with VPSI Full Service Package (FSA) 

VPSI can supply the perox-pureTM Equipment under this option with no capital investment 
with a minimum six month term and the monthly fee would include a complete service 
package as previously described. This monthly fee would include all required parts, labor, 
and services. 

If desired, The Operating Group may purchase the perox-pureTM Equipment at any time with 
credit given for a portion of the fees paid . 

JP-.. "d t" ~ +-:-·""'eraxl a 1an ::Jfd5LerT75 
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EQIDPMENT CATALOG SHEETS 
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·. ~rt:~r]&,,¥{1 MODULAR TREATMENT SYSTEMS 
OR 54 \I[.' IJ0:5TR:. [T/0\ ''1RO[E5S 

______ ..., ____ _, __ .__~ .. ~~-·-

6'-5" 

ELECTRICAl 
DISCONNECT-

CONTROl ""NEL 

MODEL S-30 

HYDROGEN PEAOXDf 
METEAWGP>\NEl 

/ 
~-- 2'-4_/ 

•·-e·o.~ ~.-/· SPECIACATIONS 
Model S-30 

Flow Rate: 
OVEAPRESSUA£ R£UU Maximum 60 gpm 

PRESSURE INDICAl"'R 

TEMPERATURE SWITCH Connections: 150# Flange 

\ 
Inlet: 1 1/2" 

Outlet: 2" 

100 gpm 

150# Range 

2" 

2" 

C><AMIIEA Power Supply: 3 pH/60Hz/480V, 30KW, 40 Amps 

Electrical Encl.: NEMA 3R 

Material-
Wetted Parts: 316 SS, Quartz, Auoroelastomers, TFE 
External Parts: Enameled Steel 

Weight-
Shipping: 1500 lbs. 
Operating: 2000 lbs. 

The perox-pure• chemical oxidation system consists of modular, skid-mounted equipment 
designed to treat water contaminated by dissolved organic compounds. Bench-scale process 
evaluations will determine r.retreatment requirements (if any) and the oxidation time necessary for 
the desired treatment leve . Full-scale oxidation chamber volume, UV requirements and oxidant 
dosage are then selected. 

The perox-pure,. system incorporates corrosion resistant fluorocarbon-lined oxidation chambers 
and horizontally mounted medium pressure uv· lamps. Indicators are provided to monitor 
performance of each lamp. A sequentaal hydrogen peroxide addition feature provides easy process 
optimization for maximum economy. In addition, a patented tube cleanmg device maximizes 
performance and minimizes maintenance time. The cleaning device is automatic and self 
propelled, requiring no external actuating mechanism or sliding shaft seals. Other design features 
anclude shop-wired and tested control panels interlocked with personnel and process safety 
features to shut off power and display the cause at preset conditions. Installation is quick and 
easy. 

The perox-pure.. system and its components are covered by numerous issued and pending 
patents. 

Peraxidatian Systems 
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HYDROGEN PEROXIDE STORAGE/FEED MODULE 
CJRG4·\'!C OE5TRL[T/0-'\ DR;JCE5;, _________________ ..,. ___ b. .. ~~T"tt'':ot ... ·:....~~ .. ·-~·-

SAFETY SHOWER 

EYEWASH~ 

HYDROGEN 
PEROXIDE FILL 

LEVEL GRADUATIONS 

ALTERNATE 
HYDROGEN PEROXIDE 
OUTLET _______ __.-

Specifications 

Working Capacity 
Outlet Connection 
Length 
Width 
Max Height 
Power Supply 

Pumps: 
Oty: 
Type: 
Control: 
Capacity: 

Material: 
Wetted Parts: 

Exterior Parts: 

Weight: 

Peraxidatian S!_dste:l:~ 

MODEL PM-10008 

1000 GALLON 
CHEMICAL STORAGE MODULE 

r--------------MANWAY 

~ STORAGE TANK 

HYDROGEN PEROXIDE 
OUTLET 

SKID 
WfFORK UFT SLOTS 

PM-10008 

1000 Gal 
1/4 • Tube Fitting 
6'-8" 
5'-4" 
s·-0· 
1 ph/60 Hz/120V 
110 Watts peak per pump 

Two (21 
Positive Displacement. diaphragm 
(2) Off-On Switches in Control Panel 
To meet application 

High Density Polyethylene with 
UV Inhibitors, Auoroelastomer, PTFE, PVC, 
Stainless Steel 
Aluminum, Stainless Steel, Fiberglass, Galvanized 
Steel, PVC 
800 pounds Empty 
10,800 pounds Full 

5151 E. Broadvt.a_!j. 5ulte 600 luc .. an. Anzona 8571! 5::?0-79!:J-G35:::: F4X S:?C'-7'?.0-BOllB 
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AM/CM - 000 Acid/Catalyst Feed Module 

PLAN 

ALTERNATE WATER SUPPLY~ 

1 1~," FPT. 40 PSI ~ 

--7-+------

(' 

PRESSURE SWITCH-------

SIDE VIEW 
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EQUIPMENT PRICING 

Below find pricing for the recommended perox-pure'"' system. The pricing provided is for 
Equipment Procurement Option I as detailed in Attachment D. Pricing for the other 
Equipment Procurement Options is available upon request. Pricing is as follows: 

30 kW perox-pure'"' Module 

PM-1000 Hydrogen Peroxide Storage/Feed Module 

AM/CM Acid/Catalyst Feed Module 

System Installation/Start-up 

$ 65,100 

Included* 

$ 4,000 

$ 4,250 

The scope of services provided in the System Installation/Start-up is detailed in Attachment 
C. Normal delivery is 10 - 12 weeks after receipt of approved drawings. Prices are FOB 
Tucson, AZ. Please note that taxes, permits, if any and freight are not included. 

* The PM-1000 Hydrogen Peroxide Storage/Feed Module is included at no charge with a 
VPSI Hydrogen Peroxide Supply Agreement. 
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801 Hill born Ct. 
Suisun City, CA 94585-4116 

Telephone (707) 435-9390 
Facsimile (707) 434-8441 

July 24, 1995 

Phil Heck 
Montgomery Watson 
4525 South Wasatch Blvd. 
Suite 200 
Salt Lake City, UT 84124 

Dear Phil, 

Solarchem 

Here is the complete proposal for the treatment syste111 for American Chemical Se!V'ice. It is 
essential the same as the information faxed to you to July 2Uth, l 995 except for some of the omitted 
explanatory data. 
I look forward to your decision scion and please give me a call ifyou have any questions or need any 
clarification. 

Yours sincerely, 

SOLARCHEM ENVIRONMENTAL SYSTEMS 

SOLARCHEM ENVIRONMENTAL SYSTEMS 

Los Angeles Las Vegas San Francisco (Suisun Ci(l') Toron10 (Markham) 
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801 Hillbom Ct. 
Suisun City, CA 94585-4116 

Telephone (707)435-9390 
Facsimile {707)434·8441 

FACSIMILE NO. 

NO. OF PAGES 

DATE 

TO 
FROM 

SUBJECT 

Phil, 

SOLARCHEM-SAN FRAN 

801-272-0430 

2 

July 25, 1995 

Phil Heck 

Manin Crawford 

Revision of Costs 

707 434 8441 P.01 

~ 
Solarcham 

_,.,_ 

Please inser1 this page 5-2 into the proposal you will receive today by federal express. Also, the 
capital cost of$91,674 should be replace $69,221 in the EXECUTIVE SUMMARY. 
I look forward to your decision and please feel free to contact me if you should have any 
questions_ 

Yours sincerely, 

SOLARCHEM ENVIRONMENTAL SYSTEMS 
PER: c 
Sales Engineer 

SOLARCHEM ENVIRONJ\.1ENT AL SYSTEMS 

Los Angeles [,as Vegas San Fmncisco(SuisHn Ci~v) Toronto {ivfarkham) 
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EXECUTIVE SUMl\1ARY 

In response to Montgomery Watson's request for quotation, Solarchem is pleased to offer this 
proposal for a Rayox® UVIoxidation system to treat groundwater at the American Chemical 
Service facility in Griffith, IN. 

Initially (Phase 1), the pumping of the groundwater is anticipated to be at flowrates up to 50 gpm, 
with the main contaminant in the water being benzene. After the first year (Phase 2), pumping from 
another plume where the system size limiting contaminant is DCM is expected at flowrates up to 15 
gpm, in addition to Phase 1 flow. Solarchem has prepared this proposal for three systems, based on 
the phases oftreatment and the following options: · 

Phase 1: A 1 x 30 kW Rayoxil system utilizing Solarchem's patented Rayox~ -F process. 

Phase 2: Two options are proposed for the treatment of the Phase 2 flow: 

Separate treatment of the flow from the high DCM plume. This would require 
a 1 x 30 kW Rayox:"' system utilizing Solarchem's patented Rayox~-T process, 
in addition to the system listed above under Phase 1. 

Treatment of the mixed flow from the various plumes would require a 6 x 30 
kW Rayox® system utilizing Solarchem's patented Rayox~ -A process. 

The Rayox® system uses UV light together with hydrogen peroxide and proprietary catalysts to 
treat the water to the required levels. The optimal Rayox® systems for this application were 
determined through design tests using a I kW Rayox"" pilot unit on actual water performed by 
Solarchem in July, 1994. This testing enables Solarchem to provide a performance guarantee that 
the system will meet the treatment requirement 

Key advantages ofthe Rayox~ system are as follows: 

• Low wavelength, high-powered lamps, with optimal spectral output in the region where 
most organic pollutants are destroyed 

• Proven lamp quartz cleaning mechanism, which maximizes the equipment availability while 
ensuring the integrity of the treatment process 

• Proven, reliable programmable logic controller (PLC) for operator safety and remote 
diagnostics 

• Proprietary ENOX catalysts for the enhanced destruction of organic pollutants like 
chlorinated alkanes such as methylene chloride (DCM) and dichloroethane (DCA) 

The selling price for the proposed Rayoxw systems is as follows: 

1. Phase 1 $70,999, with an estimated operating cost of$2.85 I 1,000 gal. 

2. Phase 2 $69;2:H, with an estimated operating cost of $13.46 I 1000 gal. 
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3. 

(Option 1) 

Phase 2 
(Option2) 

(if the streams can be treated separately) 

$179,689, with an estimated operating cost of$23.58 I 1000 gal. 
(ifthe streams must be treated together) 

The above capital costs include for the peroxide, acid, caustic and ENOX catalyst dosing systems, 
as required. The operating costs include for electrical power, replacement lamps, peroxide and 
other chemical reagents, as required. 



SECTION 1 

DESIGN VALIDATION 

1.1 DESIGN TEST SUA1MARY 

A design test was carried out at Solarchem's Markham, Ontario laboratory on two samples 
of water taken from the site. The design test was carried out with the following objectives 
in mind: 

• demonstrate that the Rayox® process can treat the benzene in the low 
strengh groundwater down to the required discharge level of 29 ppb, and 

• provide the capital and operating costs for the Rayox® system to treat the 
low strength groundwater at a flowrate of 42 gpm, and 

• investigate treatments for reducing the concentration of dichloromethane in 
the high strength groundwater. Options include treating the high strength 
groundwater separately from the low strength water, or combining both 
streams for treatment. 

The design test has confirmed that: 

• In Phase 1 (low strength stream), treatment of the low strength 
groundwater to the required effiuent criteria will be obtained with a 1 x 30 
kW Ray ox~ reactor operating at a power consumption of 21.7 kW, and 
using pH adjustment to 3, ENOX S 10 catalyst, and 200 ppm hydrogen 
peroxide. 

• In Phase 2, one possible approach is treatment of dichloromethane in the 
high strength groundwater with Rayox®-T. Another approach is to 
combine the two streams and treat with a 6 x 30 kW Rayox®-A system. 

1.2 DESIGN TEST RESULTS 

Solarchem carried out validation testing on the actual groundwater in July, 1995. Tests 
were conducted on the low strength and high strength groundwater samples as well as on 
a blended sample of 4 parts lo\v strength to 1 part high strength water by volume. 
Sample water was spiked with approximately 10 ppm of benzene to achieve a similar 
initial concentration to what \vas expected in the full scale. Peroxide and ENOX catalyst 
were added, sample pH was adjusted, and the exposure to UV light was varied until the 
required treatment was obtained. Low strength groundwater testing was performed on an 
8 gallon batch in a 1 kW pilot-scale Rayox® reactor. Tests of the high strength 
groundwater and the 4: I blended sample were carried out in a I 30 ml and a 1 L reactor 
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Design Validation 

respectively. Samples were taken during the design test to ensure the consistency of the 
treatment. 

Rayox® F was identified as the most effective treatment for the low strength groundwater. 
In Figure 1, the concentration of benzene is plotted against UV dose in kWh/1000 gallons, 
which is a measure of the exposure to UV radiation. VOC analysis confirmed that the 
water would meet the required discharge requirements. Optimization would be carried out 
during commissioning to establish the minimum peroxide and ENOX doses, which are 
dependent on the actual influent water concentrations. 

The 4: I Blend of low strength to high strength groundwater was most effectively treated by 
Solarchem's Rayoxi8: A process. Figure 2 shows the concentration levels of both benzene 
and dichloromethane levels at different UV doses. 

Figure 3 shows the treatment of the high strength groundwater by the Rayox® T process. 
With this alternate process, the measure of treatment effectiveness is obtained by plotting 
dichloromethane concentration against the hydrogen peroxide added in ppm. 

1.3 ELECTRICAL ENERGY PER ORDER (EEIO) 

The EE/0 is the principal scale-up parameter used by Solarchem, and is defined as the 
energy in kWh required to reduce the target concentration in I 000 gallons by one order of 
magnitude (or 90%). EE/0 has the units kWh per 1000 gallons per order. 

For example, in the low strength groundv.'ater design test, benzene was reduced from 8800 
ppm to 19 ppm with a UV dose of 9. I kWh/ 1000 gallons. Equation ( 1) is used to calculate 
the EE/0: 

EE/0 = UV dose (kWh/ I 000 gallons) = 
log (init/final) 

9.1 = 3.4 (1) 
log (8800/1 9) 

Similarly for the 4: I blend of low strength to high strength groundwater, the EE/0 can be 
estimated from the reduction of dichloromethane from 65 8 ppm to I 0 I ppm after exposure 
to 40 kWh/1000 gallons ofUV light. 

EE/0 = UV dose (kWh/ I 000 ~!allons)= 
log (init/final) 

40 
log (6581101) 

49.I (1) 

Calculated EE/0 values are then used to scale from the bench to full scale using the 
Equation (2): 
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Design Validation 

kW = EE/0 x Flow (gpm) x 60 x log (init/fin) 
Flow (gpm) x 60 x log (init/final) 

(2) 

Hence, once (a) the flowrate, (b) the influent concentration, and (c) the effluent or final 
concentration are all fixed, the total lamp power in kW is found. 

1.4 SCALE-UP CALCULATION 

For the low strength groundwater, from Equation (2): 

kW = 3.4 X 42 X 60 X log (] 0000/29) 
1000 

Total kW required= 21.7 

In the full-scale, a total lamp power of 21.7 kW is required, which will be met with a 1 x 30 
kW Rayox® system. 

For the combined low strength and high strength groundwater, we assume 42 gpm low 
strength groundwater will be combined with 13 gpm high strength giving a design influent 
dichoromethane concentration of 5.2 ppm. The system can then be sized to meet the 
discharge requirement of 0.5 ppm dichloromethane, from Equation (2): 

kW = 49.] X 55 X 60 X log (5.2/0.5) 
1000 

Total kW required= 164.9 

In the full-scale, a total lamp power of 164.9 kW is required, which can be met with a 6 x 30 
kW Rayox® system. 

For the high strength groundwater alone, the dichloromethane concentration was reduced by 
300 ppm for every I 000 ppm of hydrogen peroxide dosed. Assuming treatment remains 
linear at the low DCM concentrations, Rayox'.i< T should be effective for destruction of the 
dichloromethane in the high strength groundwater. However, effective treatment of all 
volatile organic compounds in the high strength groundwater has not been confirmed. 
Further optimization of the treament of the high strength stream should be carried-out at 
Solarchem. 
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SECTION 2 

SYSTEM DESCRIPTION 

2.1 PHASE 1 

2.1.1 PROCESS DESCRIPTION 

Groundwater is pumped at flowrates up to 42 gpm. Hydrogen peroxide, sulfuric acid and 
ENOX51 0 catalyst (required only if the raw water contains less than 10 ppm iron) are 
injected and mixed with the water in static mixers before treatment in the 30 kW Rayox~ 
system. Inside the reactor, the UV light combines with hydrogen peroxide and ENOX510 
molecules to form highly reactive oxidizing species which destroy the target organic 
compounds in the groundwater. The pH of the water exiting the reactor is raised to 8 prior 
to discharge through the injection of caustic soda to allow for subsequent metals removal. 

The Rayox® reactor is a cylindrical stainless steel vessel at the center of which is a single 
high powered Solarchem ultraviolet lamp. A quartz sleeve separates the lamp from the 
water. The quartz sleeve is kept clean automatically by a patented air-actuated quartz 
cleaner that wipes the surface at regular intervals. 

The system operates under the control of a PLC (Programmable Logic Controller). The 
main functions of the PLC software are to control the process, monitor the system status 
and alert the operator to any fault conditions. The system is fail-safe for operator and 
equipment safety. The PLC can be programmed to control the whole remediation cycle 
including the operation of the well pumps, and can be designed to interface with a 
centralized plant control system 

A keypad with alphanumeric display on the control panel allows the operator to monitor the 
operating status of the system Alarm and status messages are displayed on the alphanumeric 
message annunciator. 

A modem can be incorporated (optioned) to enable remote diagnostics and reprogramming 
as required. Upon system shutdown, the PLC can activate an autodialer (optional), which 
in turn will alen the operating personnel, or Solarchem's service department, to the 
shutdown condition. 

2.1.2 EQUIPMENT SPECIFICATION 

Rayox® Reactor System 

Rayox'i· Reactor One (I ) 30 kW Solarchem UV lamp 
Fully shielded for protection from UV light 
Air cooling fan on lamp end 
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System Description 

Quartz Cleaner 

Air Compressor (Optional) 

Hydraulic System 

Treatment Capacity 
Pipe Diameter 
Maximum Hydraulic Capacity 
Minimum Flowrate 
Materials of Construction 

Sample Points 
Maximum System Pressure 
System Test Pressure 
Pressure Loss@ 42 gpm 
Pump 
Flow Measurement 
Flow Totalizer 

Electrical System 

Electrical Supply Required :-

Rayox® System 
Full Load Running Current 

Air Compressor/ Auto dialer 
(Optional) 

High Voltage Rayox<~<' System 

Low Voltage Rayox(JI.' System 

Physical Specifications 

Automatic action for cleaning UV reactor 
quartz sleeve 
Pneumatic drive 
40 micron filter, pressure regulator, oilier 
Proximity switches to detect operation 
Adjustable cycle frequency via PLC 
Reciprocating instrument air compressor 

42 gallons per minute 
2" 3 16L stainless steel, schedule I 0 
70 gallons per minute 
1 0 gallons per minute 
3 16 or 316L stainless steel, quartz, Teflon 
(wetted) and Viton 
Influent and effiuent 
25 psig 
50 psig 
10 psi 
Supplied by Purchaser 
Magnetic flowmeter 
Integral digital flow totalizer 

480 V AC, 60 Hz, 3 Phase protected supply 
74 Amps 

120 V AC, 60 Hz, 15 Amp dedicated wall 
outlets 

. Housed in a NEMA I ventilated and drip
proof enclosure 
480 VAC for Lamp Power Supply 
I x 30 kW Lamp Power Supply 
480/120 YAC Transformer 
Transformers in the high voltage enclosure 
are capable of rugged long term performance 
Power factor better than 0.9 at full power 

120 VAC for cooling fans, air solenoids, 
metering pump controls, and PLC 
24 VDC for interlock and input devices 
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System Description 

The Rayox~ system is mounted on one (1) skid. Physical specifications for the skid are as 
follows: 

Approximate Overall Dimensions 

Required Height Clearance 

Skid Material 

System Weight (dry) 

Chemical Reagents Delil•ery Systems 

4'W x 4'L x 7.5'H Rayox® Reactor Skid 
(see attached Drawing No. 000-RD-000111) 

1 0.5' 

·.Structural steel, with acid wash pnmer, 
chemical resistant 2 part epoxy paint 

2,500 lbs 

All chemical reagents delivery systems components are mounted on separate stainless steel 
frames suitable for floor or wall installation. Each skid includes an electrical junction box. 
Typical drawings depicting the outlines and dimensions of the proposed hydrogen pero~ide 
and caustic soda delivery systems are attached to this Proposal (Drawing No. 000-RX-
400001, Sheets 1 of3 and 3 of3). 

Specifications for the chemical reagents delivery systems are as follows: 

Approximate Dimensions per skid 

Hydrogen Peroxide System 

ENOX Delivery System 

I'W X I'L X 4'H 

50% Hydrogen Peroxide 
Estimated requirement 20 gpd 
Delivery via metering pump 
Prominent Model Gamma4 
Installed spare metering pump 
(Op!iona/) 
Proportional flow control to influent 
flowrate (Optional) 
Manual override on stroke length/speed 
Electronic Solid State low flow switch 
Rotameter 
Pressure indicator on pump discharge 
Externally adjustable stainless steel back 
pressure /check valve 
Pulsation damper 
Automatic priming valve 
Static mixer in process line 

ENOX 510 
Estimated requirement 11 gpd 
Delivery via metering pump 
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System Description 

Acid Delivery System 
(Optional) 

Caustic Delivery System 
(Optional) 

Regulatory Compliance 

Installed spare metering pump 
(Optional) 
Proportional flow control to influent 
flowrate (Optional) 
Manual override on stroke length/speed 
Electronic Solid State low flow switch 
Rotameter 
Pressure indicator on pump discharge 
Externally adjustable stainless steel back 
pressure/check valve 
Pulsation damper 
Static mixer in process line 
Automatic priming valve 

93% Sulfuric Acid 
Estimated required 13 gpd 
In-line pH probe 
Installed spare pH probe (Optional) 
Panel mount PID controller 
Delivery v1a electronically controlled 
metering pump 
Installed spare metering pump 
(Optional) 
Pressure indicator on pump discharge 
Automatic Teflon shutoff valve at point of 
injection 
Externally adjustable stainless steel back 
pressure /check valve 

50% Caustic Soda 
Estimated requirement 5 gpd 
In-line pH probe 
Installed spare pH probe (Optional) 
Panel mount PID controller 
Delivery v1a electronically controlled 
metering pump 
Installed spare metering pump 
(Optional) 
Pressure indicator on pump discharge 
Externally adjustable stainless steel back 
pressure /check valve 
Static mixer in process line 
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System Description 

• Certified by CSA, an OSHA accredited Nationally Recognized Testing 
Laboratory (NRTL) 

• Conforms to NFPA National Electric Code (1\TEC) 

2.2 PHASE 2 

2.2.1 OPTION 1 

2.2.1.1 PROCESS DESCRIPTION 

In addition to the water treated as described in 1.1 above, groundwater from the high 
concentration sources is pumped at flowrates up to 15 gpm for treatment in an additional 
Rayox® system. Hydrogen peroxide, sulfuric acid are injected and mixed with the water in 
static mixers before treatment in the 30 kW Rayox~ system. The Rayox® system will utilize 
Solarchem' s Rayox~-T process, requiring the groundwater to be heated prior to treatment 
in the UV reactor. Heating the water will be accomplished with a heat exchanger 
connected to the plant's steam supply. Inside the reactor, the UV light combines with 
hydrogen peroxide and ENOX 510 to form highly reactive oxidizing species which destroy 
the target organic compounds in the groundwater. The pH of the water exiting the reactor 
is raised to 8 prior to discharge through the injection of caustic soda. 

The Rayox® reactor is a cylindrical stainless steel vessel at the center of which is a single 
high powered Solarchem ultraviolet lamp. A quartz sleeve separates the lamp from the 
water. The quartz sleeve is kept clean automatically by a patented air-actuated quartz 
cleaner that wipes the surface at regular intervals. 

The system operates under the control of a PLC (Programmable Logic Controller). The 
main functions of the PLC software are to control the process, monitor the system status 
and alert the operator to any fault conditions. The system is fail-safe for operator and 
equipment safety. The PLC can be programmed to control the whole remediation cycle 
including the operation of the well pumps, and can be designed to interface with a 
centralized plant control system 

A keypad with alphanumeric display on the control panel allows the operator to monitor the 
operating status of the system Alarm and status messages are displayed on the alphanumeric 
message annunciator. 

A modem can be incorporated (oprionul) to enable remote diagnostics and reprogramming 
as required. Upon system shutdown, the PLC can activate an autodialer (optional), which 
in turn will alert the operating personnel, or Solarchem's service department, to the 
shutdown condition. 

2.2.1.2 EQUIPA1ENT SPECIFICATION 
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System Description 

Rayox® Reactor System 

Rayox® Reactor 

Quartz Cleaner 

Air Compressor (Optional) 

Hydraulic System 

Treatment Capacity 
Pipe Diameter 
Maximum Hydraulic Capacity 
Minimum Flowrate 
Materials of Construction 

· Sample Points 
Maximum System Pressure 
System Test Pressure 
Pressure Loss @ 13 gpm 
Pump 
Flow Measurement 
Flow Totalizer 
Heat Exchanger 

Reaction Tank 

Electrical System 

Electrical Supply Required -

Rayox® System 
Full Load Running Current 

Air Compressor/Auto dialer 
(Optional) 

High Voltage Rayox® System 

One ( 1 ) 30 kW Solarchem UV lamp 
Fully shielded for protection from UV light 
Air cooling fan on lamp end 
Automatic action for cleaning UV reactor 
quartz sleeve 
Pneumatic drive 
40 micron filter, pressure regulator, oilier 
Proximity switches to detect operation 
Adjustable cycle frequency via PLC 
Reciprocating instrument air compressor 

13 gallons per minute 
I" 3 l6L stainless steel, schedule I 0 
30 gallons per minute 
I 0 gallons per minute 
3 16 or 316L stainless steel, quartz, Teflon 
(wetted) and Viton 
Influent and effiuent 
25 psig 
50 psig 
7 psi 
Supplied by Purchaser 
Magnetic flowmeter 
Integral digital flow totalizer 
3 16 L stainless steel, steam heated (steam by 
others) 
l ,000 gallon plug flow reactor, FRP 
construction 

480 VAC, 60Hz, 3 Phase protected supply 
74 Amps 

120 VAC, 60 Hz, 15 Amp dedicated wall 
outlets 

Housed in a NEMA I ventilated and drip
proof enclosure 
480 V AC for Lamp Power Supply 
I x 30 kW Lamp Power Supply 
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System Description 

Low Voltage Rayox(il System 

Physical Specifications 

4801120 VAC Transformer 
Transformers in the high voltage enclosure 
are capable of rugged long term perfonnance 
Power factor better than 0.9 at full power 

120 V AC for cooling fans, air solenoids, 
metering pump controls, and PLC 
24 VDC for interlock and input devices 

The Rayox® system is mounted on one (1) skid. Physical specifications for the skid are as 

follows: 

Approximate Overall Dimensions 

Required Height Clearance 

Skid Material 

System Weight (dry) 

Chemical Reagents Delivery Systems 

4'W x 4'L x 7.5'H Rayox® Reactor Skid 
(see attached Drawing No. 000-RD-000111) 

I 0.5' 

Structural steel, with acid wash pnmer, 
chemical resistant 2 part epoxy paint 

2,500 lbs 

All chemical reagents delivery systems components are mounted on separate stainless steel 
frames suitable for floor or wall installation. Each skid includes an electrical junction box. 
Typical drawings depicting the outlines and dimensions of the proposed hydrogen peroxide 
and caustic soda delivery systems are attached to this Proposal (Drawing No. 000-RX-
40000 1, Sheets 1 of 3 and 3 of 3) 

Specifications for the chemical reagents delivery systems are as follows: 

Approximate Dimensions per skid 

Hydrogen Peroxide System 

l'W X l'L X 4'H 

50% Hydrogen Peroxide 
Estimated requirement 63 gpd 
Delivery via metering pump 
Prominent Model Gamma4 
Installed spare metering pump 
(Opt ionol) 
Proportional flow control to influent 
flowrate (Opt iona/) 
Manual override on stroke length/speed 
Electronic Solid State low flow switch 
Rotameter 
Pressure indicator on pump discharge 
Externally adjustable stainless steel back 
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System Description 

Acid Delivery System 
(Optional) 

Caustic Delivery System 
(Optional) 

2.2.2 OPTION 2 

2.2.2.1 PROCESS DESCRIPTION 

pressure /check valve 
Pulsation damper 
Automatic priming valve 
Static mixer in process line 

93% Sulfuric Acid 
Estimated required 5 gpd 
In-line pH probe 
Redundant in-line pH probe (Optional) 
Panel mount PID controller 
Delivery via electronically controlled 
metering pump 
Installed spare metering pump 
(Optional) 
Pressure indicator on pump discharge 
Automatic Teflon shutoff valve at point of 
injection 
Externally adjustable stainless steel back 
pressure /check valve 

50% Caustic Soda 
Estimated requirement 4 gpd 
In-line pH probe 
Redundant in-line pH probe (Optional) 
Panel mount PID controller 
Delivery v1a electronically controlled 
metering pump 
Installed spare metering pump 
(Opt ionct!) 
Pressure indicator on pump discharge 
Externally adjustable stainless steel back 
pressure /check valve 
Static mixer in process line 

Groundwater from both sources will be combined and fed (by others) at flowrates up to 65 
gpm for treatment in a single Rayox"'' train, consisting of 6 x 30 kW reactors. Hydrogen 
peroxide, sulfuric acid and ENOX91 0 catalyst are injected and mixed with the water in 
static mixers before treatment in the 180 kW Rayox® system. The Rayox® system will 
utilize Solarchem's Rayox'S:-A process. Inside the reactor, the UV light combines with 
hydrogen peroxide and ENOX91 0 molecules to form highly reactive oxidizing species 
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System Description 

which destroy the target organic compounds in the groundwater. The pH of the water 
exiting the reactor is raised to 8 prior to discharge through the injection of caustic soda. 

The Rayox® reactor is a cylindrical stainless steel vessel at the center of which is a single 
high powered Solarchem ultraviolet lamp. A quartz sleeve separates the lamp from the 
water. The quartz sleeve is kept clean automatically by a patented air-actuated quartz 
cleaner that wipes the surface at regular intervals. 

The system operates under the control of a PLC (Programmable Logic Controller). The 
main functions of the PLC software are to control the process, monitor the system status 
and alert the operator to any fault conditions. The system is fail-safe for operator and 
equipment safety. The PLC can be programmed to control the whole remediation cycle 
including the operation of the well pumps, and can be designed to interface with a 
centralized plant control system. 

A keypad with alphanumeric display on the control panel allows the operator to monitor the 
operating status ofthe system. Alarm and status messages are displayed on the alphanumeric 
message annunciator. 
A modem can be incorporated (optional) to enable remote diagnostics and reprogramming 
as required. Upon system shutdown, the PLC can activate an autodialer (optional), which 
in turn will alert the operating personnel, or Solarchem's service department, to the 
shutdown condition. 

2.2.2.2 EQUIPMENT SPECIFICATION 

Rayox® Reactor System 

Rayox® Reactor 

Quartz Cleaner 

Air Compressor (Optional) 

Hydraulic System 

Treatment Capacity 
Pipe Diameter 
Maximum Hydraulic Capacity 
Materials of Construction 

Six (6) 30 kW Solarchem UV lamp 
Fully shielded for protection from UV light 
Air cooling fan on lamp end 
Automatic action for cleaning UV reactor 
quartz sleeve 
Pneumatic drive 
40 micron filter, pressure regulator, oilier 
Proximity switches to detect operation 
Adjustable cycle frequency via PLC 
Reciprocating instrument air compressor 

55 gallons per minute 
2" 3 !6L stainless steel, schedule 10 
60 gallons per minute 
316 or 3 16L stainless steel, quartz, Teflon 
(wetted) and Vi ton 
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System Description 

Sample Points 
Maximum System Pressure 
System Test Pressure 
Pressure Loss @ 55 gpm 
Pump 
Flow Measurement 
Flow Totalizer 

Electrical System 

Electrical Supply Required :-

Rayox® System 
Full Load Running Current 

Air Compressor/ Auto dialer 
(Optional) 

High Voltage Rayoxa. System 

Low Voltage Rayox® System 

Physical Specifications 

Influent and effluent 
25 psig 
50 psig 
16 psi 
Supplied by Purchaser 
Magnetic flowmeter 
Integral digital flow totalizer 

480 VAC, 60Hz, 3 Phase protected supply 
256 Amps (128 per skid) 

120 V AC, 60 Hz, 15 Amp dedicated wall 
outlets 

Housed in a NEMA 1 ventilated and drip
proof enclosure 
480 V AC for Lamp Power Supply 
6 x 30 kW Lamp Power Supply 
4801120 YAC Transformer 
Transformers in the high voltage enclosure 
are capable of rugged long term performance 
Power factor better than 0.9 at full power 

120 V AC for cooling fans, air solenoids, 
metering pump controls, and PLC 
24 VDC for interlock and input devices 

The RayoxCo<· system is mounted on two (2) skids Physical specifications for each skid are 
as follows: 

Approximate Overall Dimensions 

Required Height Clearance 

Skid Material 

System Weight (dry) 

Chemical Reagents Delivery ~)·stems 

4'W x 4'L x 7.5'H Rayox® Reactor Skid 
(see attached Drawing No. 000-RD-000254) 

lOS' 

Structural steel, with acid wash pnmer, 
chemical resistant 2 part epoxy paint 

7,500 lbs 
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System Description 

All chemical reagents delivery systems components are mounted on separate stainless steel 
frames suitable for floor or wall installation. Each skid includes an electrical junction box. 
Typical drawings depicting the outlines and dimensions of the proposed hydrogen peroxide 
and caustic soda delivery systems are attached to this Proposal (Drawing No. 000-RX-
400001, Sheets 1 of3 and 3 of3). 

Specifications for the chemical reagents delivery systems are as follows: 

Approximate Dimensions per skid 

Hydrogen Peroxide System 

ENOX Delivery System 

Acid Delivery System 

l'W X l'L X 4'H 

SO% Hydrogen Peroxide 
Estimated requirement 265 gpd 
Delivery via metering pump 
Prominent Model Gamma4 
Installed spare metering pump 
(Optional) 
Proportional flow control to influent 
flowrate (Optional) 
Manual override on stroke length/speed 
Electronic Solid State low flow switch 
Rotameter 
Pressure indicator on pump discharge 
Externally adjustable stainless steel back 
pressure /check valve 
Pulsation damper 
Automatic priming valve 
Static mixer in process line 

ENOX 910 
Estimated requirement 347 gpd 
Delivery via metering pump 
Installed spare metering pump 
(Opr iona/) 
Proportional flow control to influent 
flowrate (Opt iona/) 
IV!anual override on stroke length/speed 
Electronic Solid State low flow switch 
Rotameter 
Pressure indicator on pump discharge 
Externally adjustable stainless steel back 
pressure/check valve 
Pulsation damper 
Static mixer in process line 
Automatic priming valve 

93% Sulfuric Acid 
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System Description 

(Optional) 

Caustic Delivery System 
(Optional) 

2.3 PROCESS CONTROL SPECIFICATION 

Estimated required 20 gpd 
In-line pH probe 
Redundant in-line pH probe (Optional) 
Panel mount PID controller 
Delivery v1a electronically controlled 
metenng pump 
Installed spare metering pump 
(Optional) 
Pressure indicator on pump discharge 
Automatic Teflon shutoff valve at point of 
injection 
Externally adjustable stainless steel back 
pressure /check valve 

50% Caustic Soda 
Estimated requirement 8 gpd 
In-line pH probe 
Redundant in-line pH probe (Optional) 
Panel mount PID controller 
Delivery v1a electronically controlled 
metering pump 
1 nstalled spare metering pump 
(Optional) 
Pressure indicator on pump discharge 
Externally adjustable stainless steel back 
pressure /check valve 
Static mixer in process line 

All three of the proposed systems described above operate under the control of a 
Programmable Logic Controller (PLC). The main functions of the PLC software are to 
control the process and monitor the system status, and to alen the operator to any fault 
conditions. The system is fail-safe for the operator's safety and equipment protection. 
Alarm and status messages are displayed on the alpha-numeric annunciator on the control 
panel. Control system specifications are as follows: 

Control System 

Control Panel NEMA 12 Enclosure 
System Stan/Stop buttons 
Lamp selector switch 
Digital display flow indicator 
Lamp current, power and voltage display 
Alphanumeric fault and system status display 
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System Description 

Programmable Logic Controller 

Telephone Auto-dialer (Optional) 

Dial-up Modem (Optional) 

Fail-safe Operation 

Flow 

Hydrogen Peroxide Delivery 

Temperature 

Lamp 

Quartz Cleaner 

pH adjustment 

Integral operator interface for testing 
components during servicing 

Model TI-435 

Delivers up to three pre-recorded messages 
by telephone in the event of a system fault 

Allows remote monitoring, diagnosis 

Alarm and automatic system shutdown on 
influent flowrate out ofrange 
Alarm and shutdown on leak detection 

Alarm and shutdown on low peroxide flow 
Alarm on low peroxide level in storage tank 

Alarm and shutdown on high water 
temperature within reactor 

Alarm and shutdown on lamp failure 
Alarm and shutdown on lamp cooling fan 
failure 
Power interlock on HV cabinet door 
Alarm and shutdown on UV access covers 

Alarm on failure to operate 
Alarm on low air pressure 

Alarm on pH out of range on influent and 
effluent stream 
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SECTION 3 

SYSTEl\1 PERFORI\1ANCE 

The proposed Rayox~ water treatment system will treat the water to the specified discharge 
limits. Specific performance guarantees and estimated operating requirements are as follows: 

3.1 PHASE 1 

3.1.1 PERFORA1ANCE OF RA YOX~ SYSTE/.1 

The proposed Rayox® system will treat Phase I groundwater at flowrates up to 42 gpm 
from the maximum influent concentrations to the required effluent concentration listed 
below. This performance guarantee is based on tests performed on actual water at 
Solarchem's laboratory. 

Treatment flow rate 

Peroxide Dose 

Power consumption 

Treatment Specification: 

Benzene 

Typical Water Chemistry: 

C.O.D. 
pH 
TSS 
Iron 
Chloride 
Nitrate 
Alkalinity 

UV Absorbance: 

42 

200 

gpm 

ppm 

30 kW 

Influent ppb 

10,000 

55 ppm 
7.3 
165 ppm 
5.1 ppm 
12 ppm 
<I ppm 

450 ppm as CaC03 

A., nm 

200 
220 
240 
260 

Effluent ppb 

<29 

Absorbance/em 

1.8 
1.25 
0.95 

0.8 
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System Performance 

3.1.2 OPERATING REQUIREft1ENTS 

Chemical Reagents 

The proposed Rayox® system requires the addition of hydrogen peroxide, sulfuric acid, 
ENOX 510 and caustic soda to the influent water. The estimated consumption of each of 
the reagents for the maximum flow rate of 42 gpm is shown in the table below. 

The sizes of the chemical reagents storage tanks are dictated not only by the consumption 
rate, but also by the cost of delivery and the space available. The recommended sizes for 
these storage tanks are shown in the table below and are offered as options in this proposal. 

Utilities 

The utilities required to operate the RayoxC!Il reactor are indicated below. 

Electrical Power 

Instrument Air 
(See optional air compressm) 

Estimated Operating Cost 

480 V AC, 60 Hz, 3 phase supply, protected 
Full load running current 74 amps 

2 scfm, 80 - I 00 psi 

A breakdown of the operating cost per I 000 gallons and per year (350 days) for 42 gpm 
are shown below: 

Electrical Power (at $0.07/kWh) 
Lamp Replacement 
50% Peroxide (at $0 .25/lb, 200 ppm) 
ENOX510 Catalyst (ifneeded) 
pH adjustment (to pH 3 and then pH 8) 

Total Operating Cost 

3.2 PHASE 2 

Operating Costs 
$1 l 000 gallons $/yr 

$0.83 $17,569 
0.33 6,985 
0.83 17,667 
0.50 10,600 
0.36 7,654 

$2.85 $60,475 
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System Performance 

3.2.1 OPTION 1 

3.2.1.1 PERFORMANCE OF RA YOX~' SYSTEftf 

The proposed RayoxQ<· system should treat additional Phase 2 groundwater at flowrates up 
to 13 gpm from the maximum influent concentrations to the required effluent 
concentration listed below. This performance guarantee is subject to additional tests to be 
performed on actual water at Solarchem's laboratory~ 

Treatment flow rate 

Peroxide Dose 

Power consumption 

Treatment Specification: 

DCM 

Typical Water Chemistry: 

C.O.D. 15,000 
pH 5.4 
TSS 629 
Iron 726 
Chloride 5,790 
Nitrate <10 
Bromide 90 
Alkalinity 910 

UV Absorbance: 

13 gp_m 

2000 ppm 

30 kW 

Influent QQb 

22,000 

ppm 

ppm 
ppm 
ppm 
ppm 
ppm 
ppm as CaC03 

'A, nm 

200 
220 
240 
260 

3.2.1.2 OPERATING REQUIREMENTS 

Clzemical Reagents 

Effluent QI;~b 

<498 

Absorbance/em 

105 
35 
18 
12 

The proposed Rayox~~< system requires the addition of hydrogen peroxide, sulfuric acid and 
caustic soda to the influent water. The estimated consumption of each of the reagents for 
the flow rate of 13 gpm is shown in the table below. 
The sizes of the chemical reagents storage tanks are dictated not only by the consumption 
rate, but also by the cost of delivery and the space available. The recommended sizes for 
these storage tanks are shown in the table below and are offered as options in this proposal. 
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Utilities 

The utilities required to operate the additional Rayox~ reactor are indicated below. 

Electrical Power 

Instrument Air 
(See optional air compressor) 

Estimated Operating Cost 

480 V AC, 60 Hz, 3 phase supply, protected 
Full load running current 74 amps 

2 scfm, 80 - 100 psi 

A breakdown of the operating cost per 1000 gallons and per year (350 days) for the new 
system at 13 gpm are shown below: 

Electrical Power (at $0.07/kWh) 
Lamp Replacement 
50% Peroxide (at $0.25/ lb, 2000 ppm) 
Steam 
pH adjustment (to pH 3 and then pH 8) 

Total Operating Cost 

Operating Costs 
$/ 1000 gallons $/yr 

$2 .68 $17,559 
1.07 7,011 
8.35 54,683 
0.78 5, 111 
0.58 3,807 

$13.46 $88, 171 
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System Performance 

3.2.20PTION 2 

3.2.2.1 PERFORMANCE OF RA YOX~ SYSTEM 

The proposed Rayox® system should treat the combined groundwater flow at flowrates up 
to 55 gpm from the maximum influent concentrations to the required effluent 
concentration listed below. This performance guarantee is subject to additional tests to be 
performed on actual water at Solarchem's laboratory. 

Treatment flow rate 

Peroxide Dose 

Power consumption 

Treatment Specification: 

Benzene 
DCM 

Typical Water Chemistry: 

C.O.D. 3,000 
pH 5.5- 7 
TSS 250 
Iron 150 
Chloride l, 167 
Nitrate <10 
Bromide <10 
Alkalinity 540 

UV Absorbance: 

55 gpm 

2000 ppm 

ISO kW 

Influent ggb 

< 10,000 
4,400 

ppm 

ppm 
ppm 
ppm 
ppm 
ppm 
ppm as CaC03 

A, nm 

200 
220 
240 
260 

3.2.2.2 OPERATING REQUIRE!I1ENTS 

Chemical Reagents 

Effluent ggb 

<29 
<498 

Absorbance/em 

25 
9 
5 

3.75 

The proposed Rayox" system requires the addition of hydrogen peroxide, sulfuric acid, 
ENOX 910 and caustic soda to the influent water. The estimated consumption of each of 
the reagents for the maximum tlow rate of 55 gpm is shown in the table below. 

The sizes of the chemical reagents storage tanks are dictated not only by the consumption 
rate, but also by the cost of delivery and the space available. The recommended sizes for 
these storage tanks are shown in the table below and are offered as options in this proposal. 
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Utilities 

The utilities required to operate the additional Rayox® reactor are indicated below. 

Electrical Power 

Instrument Air 
(See optional air compressm) 

Estimated Operating Cost 

480 V AC, 60 Hz, 3 phase supply, protected 
Full load running current 256 amps 

2 scfm, 80 - 100 psi (per skid) 

A breakdown of the operating cost per 1000 gallons and per year (3 50 days) for the new 
system at 55 gpm are shown below: 

Electrical Power (at $0.07/kWh) 
Lamp Replacement 
50% Peroxide (at $0.25/lb , 2000 ppm) 
ENOX 910 Catalyst 
pH adjustment (to pH 3 and then pH 8) 

Total Operating Cost 

Operating Costs 
$11 000 gallons $/yr 

$3 .80 $105,336 
1. 5 I 41,857 
8.35 231,349 
9.50 262,897 
0.42 11,702 

$23 .58 $653,141 
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SECTION 4 

SCOPE OF SUPPLY 

4.1 SOLARCHEM SUPPLY 

PHASE 1 

Solarchem proposes to supply the following equipment and to provide the following 
servtces: 

Equipment: 

One (1) 

One (1) 

One (1) 

One (1) 

Pre-piped, pre-wired and fully shop-tested Rayox® skid consisting of one 

( 1) 30 kW reactor and power supply; flanged two inch (2") influent and 

effluent piping connections; system controller (PLC), fully programmed 

Hydrogen peroxide delivery system 

ENOX51 0 delivery system 

Operating and Maintenance Manual 

Optional Equipment: 

One (1) 

One ( 1) 

One (1) 

One (1) 

One (1) 

Two (2) 

Four (4) 

Air compressor 

Modem 

Autodialer 

Acid delivery system 

Caustic delivery system 

pH control systems consisting of probes, transmitters and controllers 

I ,000 gallon HOPE storage lank for chemical storage, each 
complete with low level switch 

PHASE 2, OPTION 1 
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Solarchem proposes to supply the following equipment and to provide the following 
services: 

Equipment: 

One (1) 

One ( 1) 

One (1) 

One (1) 

Pre-piped, pre-wired and f\llly shop-tested Rayox® skid consisting of one 

( 1) 30 kW reactor and power supply; one Rayox®-T reactor; flanged one 

inch ( 1") influent and effluent piping connections; system controller (PLC), 

fully programmed 

Hydrogen peroxide delivery system 

Operating and Maintenance Manual 

Heat exchanger 

Optional Equipment: 

One (1) Air compressor 

One ( 1) Modem 

One (1) 

One (I) 

One (1) 

Two (2) 

Three (3) 

Autodialer 

Acid delivery system 

Caustic delivery system 

pH control systems consisting of probes, transmitters and controllers 

1,000 gallon HOPE storage tank for chemical storage, each 
complete with low level switch 

PHASE 2, OPTION 2 

Solarchem proposes to supply the following equipment and to provide the following 
services: 

Equipment: 

Two (2) 

One ( 1) 

One (1) 

One (1) 

Pre-piped, pre-wired and fully shop-tested Rayox® skid consisting of three 

(3) 30 kW reactor and power supplies; flanged two inch (2") influent and 

effluent piping connections; system controller (PLC), fully programmed 

Hydrogen peroxide delivery system 

ENOX91 0 delivery system 

Operating and Maintenance Manual 

Optional Equipment: 

One (1) Air compressor 
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One (1) 

One (1) 

One (1) 

One (1) 

Two (2) 

Four (4) 

Modem 

Autodialer 

Acid delivery system 

Caustic delivery system 

pH control systems consisting of probes, transmitters and controllers 

1,000 gallon HDPE storage tank for chemical storage, each 
complete with low level switch 

4.2 SUPPLY BY OTHERS 

In order to clarify the scope of Solarchem's supply, it has been assumed for the purposes 
ofthis proposal that the following items are supplied by others: 

Installation of the system including: 

• provision of an industrial indoor environment, 40°F to 95°F, sealed or painted 
concrete floor 

• unloading, placing, leveling, and anchoring equipment 
• electrical hook-up 
• connecting piping to and from Rayox'" system 
• 1/4" OD tubing between metering pump and peroxide storage tank, and between 

metering pump and Rayox·l< skid 
• electrical wiring between metering pump and Rayox~ skid 
• provisional of a lockable electrical disconnect in vicinity ofRayox~ system 
• provision of utilities including power ( 480V/ 120V) and instrument air (see optional 

air compressm) 
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SECTION 5 

QUOTATION 

Solarchem proposes to supply the Rayox"' system and to provide commissioning and/or 
maintenance services, all as described in this proposal under the commercial terms indicated 
below: 

5.1 EQUIP~MENT PURCHASE 

PHASE 1 

• Selling price for 30 kW Rayoxili System as Described 
Hydrogen Peroxide dosing system 
ENOX510 dosing system 

Net Selling Price 

• Items Priced Separately : 

Sulfuric acid dosing system 
Caustic soda dosing system 
1,000 gallon cross-linked HDPE tank for peroxide 
1,000 gallon cross-linked HDPE tank for ENOXSIO 
1,000 gallon cross-linked HDPE tank for sulfuric acid 
1,000 gallon cross-linked HDPE tank for caustic soda 
Air compressor 
Modem 
Auto-dialer 

$60,265 
$6,732 
$4,002 

$ 70,999 

$6,156 
$5,679 
$3,075 
$3,075 
$3,075 
$3,075 

$535 
$305 
$469 

• Payment Terms 40% of Purchase Price with Purchase Order 
50% on notification of readiness to ship 
I 0% 30 days after delivery 

• Delivery: F.O.B. Markham, Ontario 
Taxes Not included 

Customs Clearance Not included 

• Delivery Schedule: 8 - I 0 weeks from receipt of down payment 
liJ he conjir111ed nr fi111e of order 

• This offer is valid for a period ofsixty (60) days from July 20, 1994. 
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Quotation 

PHASE 2, OPTION 1 

• Selling price for 30 kW Rnyox~ System as Described 
Hydrogen Peroxide dosing system 
Heat exchanger 

Net Selling Price 

• Items Priced Separately : 

Sulfuric acid dosing system 
Caustic soda dosing system 
1,000 gallon cross-linked HDPE tank for peroxide 
1,000 gallon cross-linked HOPE tank for sulfuric acid 
1,000 gallon cross-linked HDPE tank for caustic soda 
Air compressor 
Modem 
Auto-dialer 

707 434 8441 P.02 

$81,829 
$6,732 
$3,113 

$91,674 

$6,156 
$5,679 
$3,075 
$3,075 
S3,075 

$535 
$305 
$469 

• Payment Terms: 40% of Purchase Price with Purchase Order 
50% on notification ofreadiness to ship 
10% 30 days after delivery 

• Delivel)': F.O.B . Markham. Ontario 
Taxes Not included 

Customs Clearance : Not included 

• Delivery Schedule: 8 - 10 weeks from receipt of down payment 
To be confirmed ar rime of order 

• This offer is valid for a period of sixty (60) days from July 20, 1994. 

PHASE 2, OPTION 2 

• Selling price for 180 kW Rayox@ System as Described 
Hydrogen Peroxide dosing system 
ENOX91 0 dosing system 

Net Selling Price 

• Items Priced Separately : 

Sulfuric acid dosing system 
Caustic soda dosing system 
1,000 gallon cross-linked HOPE tank for peroxide 
1,000 gallon cross-linked HDPE tank for ENOX910 

$168,955 
$6,732 
$4,002 

$ 179,689 

$6,156 
$5,679 
$3,075 
$3,075 
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Quotation 

1,000 gallon cross-linked HDPE tank for sulfuric acid 
I, 000 gallon cross-linked HDPE tank for caustic soda 
Air compressor 
Modem 
Auto-dialer 

$3,075 
$3,075 

$535 
$305 
$469 

• Payment Terms: 

• Delivery: F.O.B. 
Taxes 

Customs Clearance 

• Delivery Schedule: 

40% ofPurchase Price with Purchase Order 
50% on notification of readiness to ship 
10% 30 days after delivery 

Markham, Ontario 
Not included 
Not included 

8 - I 0 weeks from receipt of down payment 
To he confirmed (I( ti111e of order 

• This offer is valid for a period of sixty (60) days from July 20, 1994. 

5.2 PERFORMANCE GUARANTEE AND WARRANTY 

Performance Guarantee 

Solarchem warrants that the Rayox'" water decontamination system specified in 
this proposal, will, if installed in accordance with Solarchem instructions and if 
operated and maintained in accordance with the instructions contained in the 
Solarchem Operation and Maintenance Manual delivered with the Rayox® system, 
perform in accordance with the performance specified in Section 3 .1.1. 

Manufacturers 'Warranty 

Material Warramy 

Solarchem warrants that, for a period of 12 months from delivery FOB 
Solarchem's warehouse (Jncoterms 1980) of Rayox"'' to the Buyer, Solarchem will 
replace or repair non-consumable parts of Rayox'" proved to be defective in 
material or workmanship provided that the Buyer gives prompt written notice of 
each defect to Solarchem, and provided that the equipment is installed in 
accordance with Solarchem instructions and operated and maintained in 
accordance with the instructions contained in the Solarchem Operation and 
Maintenance Manual delivered with the Rayoxc.: system. Travel time and expenses 
are charged at cost. Solarchem will be liable for the direct labor and material cost 
of such repair or replacen1ent by the Buyer only if Solarchem gives prior 
authorization in writing for the repair or replacement involved. 
Lamp Warramy 
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Quotation 

Solarchem lamps are guaranteed to operate at the rated level of contaminant 
destruction on the following basis, and provided that the service does not exceed 
400 starts: 

Operating Time 

0 - 100 hours 

101 - 3000 hours 

Guaranteed Terms 

Lamp replaced at no charge. 

Price prorated by allowing a credit 
for unused portion of 3 000 hours, 
applied to purchase of the 
replacement lamp. 

There are no representations, warranties or conditions express or implied statutory 
or otherwise with respect to Rayox"' or any part thereof except as expressly 
provided herein and in the immediately proceeding sections. 

5.3 TERMS AND CONDITIONS (ATTACHED) 
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SECTION 6 

STATEMENT OF QUALIFICATIONS 

6.1 OVERVIEW 

Solarchem Environmental Systems is the leading firm in Advanced Oxidation Processes 
(AOP) and has over eighty commercial installations throughout the world. Its sole business 
is the development, manufacture, and sale of equipment for the destruction of waterborne 
organic contaminants by photochemical processes. Solarchem's corporate goal is to 
maintain its position of leadership through extraordinary commitment to research and 
development, excellence in design, quality centered manufacturing, and customer oriented 
serv1ce. 

Manufacturing 

Solarchem occupies a new 19,000 square foot building located in the town of Markham just 
north of Toronto. Its workshop has a full complement of equipment and tradesmen to 
manufacture and assemble all systems in-house. In addition, Solarchem works with U.S. 
fabricators to provide additional fabrication capability to ensure that project schedules can 
be met during busy times. 

Quality plays a major role at Solarchem in the manufacturing cycle with a well established 
Quality Assurance program. In addition, all systems undergo a detailed hydraulic and 
electrical function test prior to shipment. 

As a vital pan of Solarchem' s manufacturing and assembly operation, high standards of 
quality are maintained by documented and thorough inspection procedures for critical 
purchased components such as power supplies and lamps, as well as for all machined parts. 
Systems are carefully assembled and thoroughly tested for up to 24 hours, using customer 
provided water if requested, before shipment. Overall quality control is the responsibility of 
the Manufacturing Manager. It should be noted that Solarchem's quality assurance 
procedures have met the exacting standards of the U.S. Navy and NASA as part of recently 
completed contracts highlighted in Section 5. 3 belO\\l 

Solarchem is a CSA (Canadian Standards Association) certified manufacturer. CSA is 
recognized by the U.S Occupational Safety and Health Administration (OSHA) as an 
accredited Nationally Recognized Testing Laboratory (NRTL). On August 18, 1993, the 
Department of Building and Safety of the City of Los Angeles approved CSA as an 
Electrical Testing Laboratory. Solarchem facilities are inspected regularly to ensure that the 
high standards of CSA are maintained 
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Customer Service 

Solarchem maintains service personnel in Toronto ON, and Las Vegas NV to assist owners 
during system commissioning as well as to provide a full range of after-sales service to 
customers. Furthermore, Solarchem has contractual arrangements in place with qualified 
instrument sub-contractors to complement its own service personnel such as to assure rapid 
response to service requirements throughout Nonh America. 

Solarchem's service capability far exceeds the minimum requirement of servicing Rayox~ 
systems through the twelve-month warranty period. Optional Periodic Maintenance 
agreements provide for regular visits by Solarchem SerVice Personnel to provide scheduled 
preventative maintenance. Full Service agreements provide all labor and materials for the 
complete operation of a system. 

Engineering 

Solarchem's process engineering group provides the practical expenise for designing and 
installing treatment systems. The process engineering group becomes involved at the design 
test stage and follows a given project through process specification, materials selection, 
process control, quality control testing and installation. Individual responsibility is the key 
to ensuring project congruence and high quality. 

Solarchem's product engineering group includes electrical and mechanical engineering 
personnel as well as mech<mical and electrical CAD designers. This group has many years 
of experience in designing and building UV/oxidation systems. 

Project Management 

Once a contract has been awarded to Solarchem, the point of contact is transferred from the 
responsibility of the sales representative to the Director, Installations. He works with the 
customer's representative to ensure that all of the contract requirements are satisfied in a 
timely and effective manner. This effort includes issue of drawings, coordinating drawings 
approval with the owner's representative, issuing Operating and Maintenance manuals, and 
coordinating Solarchem's training of the owner's operation and maintenance personnel as 
well as technical supervision during the commissioning of the Rayox® system. 

Research and Deve/opmmr 

Solarchem's most valuable asset 1s 1ts intellectual propeny. Even more valuable than its 
numerous process and product design patents and its non-patentable know how are the 
expertise and experience of its staff This staff includes no fewer than four Ph.D. 
photochemists, dedicated to photochemical contaminants destruction, a resource unmatched 
in the world. 

Continuing projects for Solarchem's R&D staff include extending the application of AOP 
through the development of innovative processes, improving the commercial application and 
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competitiveness of extstmg processes, improving orgamcs analytical capabilities, and 
researching areas of new application. 

6.2 KEY FEATURES OF RA YO.ry® TECHNOLOGY 

• Proprietary Low Wavelength UV Lamps 

Destruction of target compounds during UV oxidation treatment occurs both by 
hydroxyl radical attack and direct photolysis. Therefore, it is critical for the UV lamp to 
have maximum energy output in the UV wavelengths where hydrogen peroxide and the 
target compounds absorb energy the greatest. 

H20 2 and the target compounds have maximum UV absorbance peaks below 220 nm. 
Solarchem UV lamps have far greater output in these wavelengths than any other 
commercially available UV lamp. Since the light emitted below 225 nm will actually 
break bonds and destroy the molecule, the Solarchem Lamps are also uniquely able to 
provide destruction by direct photolysis. The strong output of the Solarchem Lamp 
below 225 nm also enables more efficient production of hydroxyl radicals from the 
splitting of peroxide. This means that a Rayox"' system can be smaller, reducing 
equipment purchase and operating costs. 

• State-of-the-Art Lamp Power Supply 

Solarchem has developed a sophisticated lamp power supply which controls the power 
fed to the lamp via the PLC through feedback control of the current and voltage. This 
ensures consistent control of lamp power throughout the life of the lamp, and 
automatically compensates for fluctuations in the main electrical supply and ambient 
temperature changes. This provides assurance that the lamp is operating correctly. In 
addition, linking the power supply to the PLC allows the total UV power to be varied 
automatically as a function of influent tlowrate if so desired. 

• Proven Programmable Logic Controller 

Solarchem has installed a PLC in every system already built. Approximately one half of 
Solarchem's installed PLC's interface directly with plant controllers. A state-of-the-art 
operator interface mounted on the control panel enables on-line optimization of the 
Rayox<!<' system performance. 

• Proven Lamp Cleaning Mechanism 

Solarchem's patented lamp wiping mechanism has been included in all of its installations. 
The wiper mechanism is air-actuated and does not rely on reverse flow of water. It, 
therefore, requires fewer replacement parts and no by-pass piping, which reduces 
complexity. Furthermore, its operation is continuously monitored and verified by the 
PLC system to ensure its integrity. 
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• Inherently Simple Design 

The Rayox® system is inherently simple by design. For example, a Rayox~ system does 
not require a rupture disk to avoid an overpressure condition. Such a condition cannot 
occur through normal operation of the Rayox(l!) system as it is designed to withstand a 
pressure of 50 psig. This avoids the need to register and maintain'such a safety device. 

• Proprietary ENOX Photocatalysis 

Solarchem has developed four proprietary ENOX photocatalysts which can be used, 
individually or in combination, to optimize the treatment process selected for a given 
application. One of these ENOX photocatalysts is at the heart of a unique 
photoreduction process, Rayoxcs'-R, which significantly improves the treatment of 
halogenated alkanes like TCA, DCA, CCI4, and CHCI3, all of which treat slowly by 
conventional photooxidation technologies. A second ENOX photocatalyst is highly 
active in the visible light range, and has potential solar applications through Solarchem's 
Solaqua'l< process. 

Solarchem utilize a family of treatment processes which can treat a wide range of water
borne contaminants. Using its proprietary ENOX photocatalysts, Solarchem is able to 
customize the advanced oxidation and/or reduction process for each application, thereby 
minimizing the capital and operating costs for the client. 

• Other Rayoxrg Advantages 

Lamp turn-down capabilities to reduce future pO\ver costs 
Vertical reactors with internal baffies for superior turbulence to increase mass and 
energy transfer 
> 90% power efficiency 
0. 92 power factor at full power 
Stainless steel parts, nuts, bolts 
100 message alarm annunciator 
High pressure tolerances (50 psig) 
Lamp power control keeps lamp UV output constant over time 

6.3 CASE HISTORIES 

Solarchem has designed and built over seventy commercial scale Rayox~ advanced 
oxidation systems, approximately three-quaners of which are treating VOC's and semi
volatiles ranging from chlorinated solvents to aromatics in gasoline. As a result of this 
effort, and the high quality of its work, Solarchem is proud to include major corporations 
such as ICI, Exxon, Mobil, Hoechst Celanese, W.R. Grace, United Technologies, Uniroyal 
Chemical, Nestle, Martin Marietta, and agencies of the U.S. government including the U.S. 
Navy, the U.S. Air Force, and NASA in its current customer base. 
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This section outlines a brief selection of Solarchem's relevant design and commercial 
installation experience. 

Systems in use: 

• At Kelly AFB in San Antonio, Texas where Roy F. Weston, Inc. is the prime 
engineering contractor, there are two current applications treating groundwater. The 
first 3 x 30 kW R~1yox~ system will treat vinyl chloride, DCE, and other VOC's at 163 
gpm. The second 9 x 30 kW Rayox~ system will treat DCA, TCA, TCE, and other 
VOC's at 250 gpm. These systems started up in October 1993. 

• At a former dry cleaning operation in Santa Barbara, CA, a 2 x 6 kW Rayox® system is 
treating PCE in groundwater. This system treats 25 gpm of groundwater from 20 ppm 
PCE down to < I ppm, with the remainder polished by GAC. 

• At a service station in Carson City, Nevada, a I x 30 kW Rayox® system was installed in 
October 1991 to treat BTEX in groundwater. This system destroys BTEX from 1 ppm 
down to < 5 ppb at a flowrate of up to 10 gpm. 

• At a terminal in Albany, NY, a 3 x 30 kW Rayoxrg - T system was installed in 
November 199\ to treat BTEX in tank bottom water. This system destroys BTEX from 
20 ppm down to < 5 ppb at a flowrate of I 00 gpm. 

• At a location in Troy, Ontario, a I x 30 kW Rayox'il system was installed in February 
1992 to treat BTEX in groundwater. This system destroys BTEX from 9 ppm down to 
< 5 ppb at a flowrate of 26 gpm. 

• At a decommissioned refinery in Mississauga, Ontario, a I x 10 kW Rayox® system was 
installed in December 1992 to treat BTEX and chlorinated organics in groundwater. 
This system destroys the target compounds from 3 ppm down to < 10 ppb at a flowrate 
of3 gpm. 

• At the Six Nations Reserve at Ohswekan, Ontario, a l x 30 kW Rayox® system was 
installed in September \993 to treat NOMA in drinking water. This system destroys 
NDMA from up to I 00 ppt NOJ'vlA down to < 5 ppt at flowrates up to 88 gpm. 

• At a rubber manufacturing facility in South-Western Ontario, a I x 10 kW Rayox® 
system is treating NOMA in rinse water. This system destroys NDMA from 20 ppb 
NDMA down to< 0.5 ppb ppt at a flowrate of I 0 gpm. 

• At the Wells G&H Superfund site in Woburn, Mass. a 2 x 5 kW Rayox® system is 
treating up to 30 gpm of groundwater from 2 ppm total chlorinated VOC's to below 
detection on each of l ,2-0CE, TCE, PCE <md vinyl chloride. 

• A Rayox(Ji; system was installed in l'vlarch 1991 at the Uniroyal Chemical plant in Elmira, 
Ontario. This nine (9) 30 kW reactor system treats dimethylnitrosamine (NDMA) from 
600 ppb to less than 500 ppt at a flow rate of 80 gpm. A second system of 9 x 30 kW 
reactors treating groundwater containing Chlorobenzene, NOMA, etc. was installed and 
started up in January 1992. 
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• 

• 
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• 

• 
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• 

• 

• 

• 

• 
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At Elmira, Ontario, an 8 x 30 kW Rayox~' system is treating groundwater at 600 gpm, 
with NDMA destruction from 20 ppb to < 30 ppt. 

A UV/peroxide based groundwater system has been operating at Nestle plant in 
Freehold, N.J. since April 1991, treating trichloroethylene (TCE) and other VOCs from 
33 ppm to Jess than 5 ppb at a flow rate of 8 gpm. 

A groundwater system has been operating at the T.R. Miller plant in Brewton, Alabama 
since July 1990, treating PCP and P AH's from 5 ppm to less than 1 ppb at a flow of 1 OS 
gpm. A second system of 2 x 30 kW reactors treating PCP from 8 ppm to less than 9 
ppb at a flow of I 4 gpm was installed and staned up in October 1991. 

At the International Paper site in Joplin, Missouri, a 2 x 30 kW Rayox~ system is 
treating up to 120 gpm of groundwater from I ppm PCP to < 10 ppb PCP. The system 
was installed in November I 99 I. 

A process water system using Solarchem's Rayox·:i-R process to treat rocket fuel 
(hydrazine, NDMA) for NASA at Kennedy Space Center, Florida was commissioned in 
June 1993. 

A significant customer is the US Navy for whom we have built a 4 x 30 kW Rayox~ 
reactor system to treat the semi-volatile compound nitroglycerine in process wastewater 
at the Indian Head Naval Ordnance Station. 

A groundwater system treating vinyl chloride, DCE, and other VOC's at Kelly AFB in 
San Antonio Texas started up in July 1993. The system is a 1 x 30 kW Rayox~ reactor 
unit treating the VOC's at 55 gpm. 

A 1 x 30 kW process water Rayox··• system to treat rocket fuel, (hydrazines, NDMA) at 
the Martin Marietta plant in Denver, Colorado staned up in July 1993. 

At an aerospace company in California, a I x 30 kW Rayox® system is treating MEK in 
steam condensate from a carbon regeneration system. This system treats in discrete 
batches from 35,000 ppm MEK down to< I ppm MEK. 

A process water system has been operating at a Domtar plant in Trenton, Ontario since 
1988, treating phenols and PCP from 200 ppm to less than 10 ppb at a flow of 2,000 
gpd. 

At a location in New Jersey, where ERM is the prime engineering contractor, there is an 
application under construction to treat groundwater containing PCE, TCE, VC at 200 
gpm. This 6 x 30 kW system staned up in February 1994. 

At a State Superfund site in California, there is an application under construction to treat 
groundwater containing PCE, TCE, DCE and TCA at 12 gpm. This 1 x 30 kW Rayox~ 
system started up in February 1994. 

At a location in New Zealand, there is an application to treat groundwater containing 
PCP at 60 gpm. This 4 x 30 kW system was commissioned in July 1994. 

At a location in West Virginia, there is an application to treat process water containing 
NG at 2 gpm. This 2 x 30 kW system was started-up in December 1994. 
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• At a location in Maine, there is an application to treat groundwater containing VOC's 
at_30 gpm. This 30 kW system was started-up in November 1994. 

• At a location in Kansas, there is an application to treat groundwater containing various 
VOC's at 5 gpm. This 1 x 30 kW system was started-up in November 1994. 

• At a US Army base in Maryland, there is an application to treat groundwater 
containing TDG at 30 gpm. This 60 kW system was started-up in January 1995. 

• At a location in Michigan, there is an application to treat groundwater containing high 
concentrations ofDCP and TCE. This 60 kW system was started-up in February 1995. 

• At a location in North Carolina, there is an application to treat groundwater containing 
1,4-Dioxane at 615 gpm. This 270 kW system was started-up in February 1995. 

• At a nuclear power plant in Ontario, there is an application to treat process water 
containing various organic contaminants at 2 gpm. This 10 kW system was started-up in 
March 1995. 

• At Kelly Air Force base in Texas, there is an application to treat groundwater 
containing VOC's at 200 gpm. This ISO kW system was started-up in March 1995. 

• At a manufacturing plant in Massachusetts, there is an application to treat process 
water containing thiourea and formaldehyde in 2,000 gpd batches. This 60 kW system 
was started-up in March 1995. 

Systems under construction: 

• At an aircraft manufacturing plant in Colorado, there is an application to treat 
groundwater containing acetone at 8 gpm. This 120 kW system is scheduled for start
up in June 1995. 

• At McClellan Air Force base in California, there is an application to treat groundwater 
containing TCE at 380 gpm. This ISO kW system is scheduled for start-up in August 
1995. 

• At a synthetic resin manufacturing facility in Spain, there is an application to treat 
groundwater containing substituted dioxanes at 33 gpm. This 90 kW system is 
scheduled for start-up in August !995. 

6.4 KEY PERSONNEL 

This section outlines the caliber of technical support, engineering and research staff available 
to support any proposed system and its successful application once installed. 
The qualifications of Solarchem's forty technical management and staff members stand 
second to none in the advanced oxidation/reduction field. With four Ph.D.'s in 
photochemistry, and a strong commitment to product and process enhancement, the 
company's depth of technical know-hov,' and experience ensure that any Rayox~ system will 
operate as required. Additional services and support capabilities are available for a system 
supplied by Solarchem including the services of a full field service team .. 
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Qualifications and E.xperience cif Key Personnel 

R.D. Samuel Stevens, B.Sc., Ph.D. 
President and CEO 

Dr. Stevens is responsible for the strategic direction and corporate vision of the Company. 
He also has overall responsibility for the Sales and Marketing activities, including sales 
management, negotiating commercial terms and conditions, and direction of the sales 
support functions, as well as marketing planning and promotion. Due to his strong technical 
background, he also contributes substantially to the technical direction of the Company. He 
is the inventor or co-inventor of several patents in the area of environmental technology and 
chemical manufacturing processes. He has written a large number of technical reports and 
presentations as well as several articles for scientific journals. 

Dr. Stevens joined Solarchem in 1984. His background includes several years of experience 
as a research scientist and R&D Manager in Environment Canada and the Ontario Ministry 
of Environment. He was a founding partner and Senior Vice President of Concord 
Scientific Corporation before joining Solarchem. 

Dr. Stevens holds a B.Sc. in Chemistry from Mount Allison University and a Ph.D. in 
Chemistry from the University of New Brunswick. Dr. Stevens also completed Post 
Doctoral studies at the Department de Chemie Physique de I'Universite de Bordeaux. He is 
a past member of the Natural Sciences and Engineering Research Council of Canada 
(NSERC), the Canadian counterpart to National Science Foundation in the United States. 

P. Daniel Nolan, B.A.Sc, 1\1 A.Sc., P.Eng. 
Executive Vice President and General !lfmwger 

Dan Nolan has overall responsibility for the operation of the Company, exclusive of the 
Sales function He is responsible for the financial performance of the Company. He has 
functional responsibility for research and development, process and product engineering, 
manufacturing, finance and administration, including human resources. 

Mr. Nolan joined Solarchem in 1992 He has held general management, strategic planning, 
sales and marketing, manufacturing and process engineering positions in large chemical 
manufacturing firms. This experience has been applied across the industrial and specialty 
chemicals manufacturing and the process systems contracting industries. Areas of specific 
application knowledge include wastewater treatment, potable water treatment, sulfur 
dioxide abatement and acid recovery and reconcentration His background includes 
negotiating commercial contracts with both private sector concerns and Municipal and 
Federal Government depanments 

Dan Nolan graduated from the University of Windsor with a B.A.Sc. and an M.A.Sc. in 
Chemical Engineering. He is a Registered Professional Engineer in the Province ofOntario. 
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Keith G. Bircher, B.Sc., P.Eng. 
Vice President, Engineering 

Keith Bircher has overall responsibility for the Engineering and Research and Development 
activities at Solarchem. These include the engineering of Rayox~ systems, design testing 
and treatability studies of customer waters, field pilot testing, site remediation, and research 
activities into new products and processes. Mr. Bircher is also responsible for engineering 
standards and controls as well as Solarchem's continuous improvement program. Mr. 
Bircher joined Solarchem in 1988. 

Keith Bircher has wide ranging experience in chemical manufacturing as well as in business. 
His background includes engineering management, plant start-up, process design, control 
and optimization He has extensive experience in gasifiers, energy from waste processes, 
and waste incineration as well as in water treatment. 

Mr. Bircher holds a B. Sc. degree in Chemical Engineering. He is a Registered Professional 
Engineer in the Province of Ontario. 

T. Peter O'Connor, P.Eng. 
Vice President 

Peter O'Connor has responsibility for promoting Solarchem's business interests in the 
United States, based in the Las Vegas office Prior to joining Solarchem in 1987, he held 
engineering, design and construction positions with major international oil and chemical 
corporations. Mr. O'Connor has held several management positions with large international 
and smaller North American engineering construction groups in both the United States and 
Canada, associated with oil and gas treating, sulfur recovery, oil refining, copper and 
tungsten concentrators and a nuclear research reactor. 

Peter O'Connor graduated from the University of Toronto with a B.A.Sc. degree in Civil 
Engineering and received a MIBA degree from United States International University in San 
Diego, California He is a Registered Professional Engineer in the States of California and 
Minnesota. 

Terry Spittles 
Direc/Or, Installations 

As Director of Installations, Terry Spittles is responsible for customer satisfaction from the 
point of sale through commissioning of the Rayox~ system. He is responsible for co
ordinating all activities with the customer and for internal cost and scheduling control. Mr. 
Spittles joined Solarchem in 1990. 
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Prior to joining Solarchem, Ten)' Spittles worked with ABB Lummus Canada for many 
years. His responsibilities ranged from Senior Instrument Specialist up to Project Manager. 
His projects ranged territorially from Europe, North America and Asia. He has served the 
petrochemical, pulp and paper, metals refining, and chemical process industries. 

Ronald C. Hallett, BASe., P. Eng. 
Manager, Product Engineering 

Ron Hallett is responsible for all aspects of product design other than process engineering 
design. This includes mechanical, electrical and instrumentation design, including the 
computer-aided design function. Ron Hallett joined Solarchem in 1988. 

Mr. Hallett has 15 years experience in the design of large material handling projects 
involving air-flow, hydraulics, plant layout and electronic control. He is the author of 
several patents. He has a wealth of practical mechanical knowledge as well as extensive 
experience in industrial engineering and quality control. 

Ron Hallett holds a B.A. Sc. degree in Mechanical Engineering and he IS a Registered 
Professional Engineer in the Province of Ontario. 

Stephen Cater, B.Sc. (Hon. Chemistry), M.Sc., Ph.D 
Manager Research and Process EnRineering 

Steve Cater is responsible for all aspects of process engineering, including the development 
of new photochemical processes He directs design tests and treatability studies and is 
responsible for the operation of Solarchem's analytical laboratory. He is responsible for the 
process design of Rayox K systems. During his years at Solarchem he has been the chief 
researcher on a number of photochemical projects including the solar photochemical 
production of hydrogen peroxide, optimization of the Solair® air treatment process, and 
preliminary testing of the Solvoloxcx soil treatment process. Most of his current research is 
in the area of photochemical oxidation of water-borne and process optimization of the 
Rayox~' process. Stephen Cater joined Solarchem in 1986. 

Dr. Cater earned his M Sc degree in Chemistry from Brock University, and his Ph.D. in 
Chemistry from the University of Guelph His Ph.D was in the area of Organic 
Photochemistry. 

Robert Rayner, B. Comm., CPIM 
Manager, Manujacwring 

Robert Rayner has overall responsibility for the manufacture of Rayox® systems. His 
responsibility includes procurement of materials and components, production planning, 
supervision of manufacturing and assembly and shipping. Mr Rayner is responsible for 
Solarchem's manufacturing quality program He joined Solarchem early in 1993. 
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Bob Rayner has in excess of 12 years experience in all facets of management, primarily in 
manufacturing companies. His experience has encompassed all areas of logistics including 
purchasing, warehousing, planning, traffic, customs, master scheduling, forecasting and 
distribution management. In addition he has successfully managed the implementation of 
fully integrated manufacturing, planning and control systems. 

Bob Rayner has a B.Comm. degree from the University of Toronto, and a certification in 
Inventory and Production Management. 

Michael N. LeBer, CD, BASe. P.Eng. 
Manager, Customer Support 

Mike LeBer is primarily responsible for providing the technical support to ensure a trouble
free startup and to train customers' personnel. Mr. LeBer is also responsible for providing 
periodic maintenance and full service maintenance and operation services to customers on a 
contract basis As well as maintaining an inventory of spare parts at Solarchem and 
supplying spare parts to customers, Mr. LeBer maintains a 24 hour emergency technical 
service capability for customer support. Mike LeBer joined Solarchem in 1991. 

Mr. LeBer has an extensive background in maintenance management, product engineering 
and project management. He has specific experience in equipment automation, 
troubleshooting training and project startups. 

Mike LeBer graduated with a degree in Mechanical Engineering from the University of 
Toronto. He is a Registered Professional Engineer in the Province of Ontario. 

Professor James R. Bolton, B.A.,l\1.A., Ph.D. 
Senior Research Fe!I011' 

Jim Bolton fills a critical role at Solarchem in performing basic research and development in 
the photochemical destruction of organic contaminants. His efforts are applied both in the 
extension of Rayox'" technology and in the development of new processes. He has been 
very active in the Solai•·• and Solaqua~• development projects. In addition to his work at 
Solarchem, Jim spends over half his time at the University of Western Ontario, where he 
actively directs a research program in addition to his teaching duties. Jim Bolton has also 
held the position of Professor of Chemistry at the University of Minnesota and was a Boese 
Post-doctoral Fellow at Columbia University Jim has held consulting positions with the 
Solar Energy Research Institute in Golden, Colorado and the Renewal Energy Branch, 
Energy Mines and Resources Canada He has been the recipient of many distinguished 
awards in Canada, United States, Japan and China. 

Ali Safarzedeh-Amil"i, Ph.D 
Research Scientist 
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Ali Safarzadeh-Arniri joined Solarchem as a Research Scientist in 1990 and his research 
involves the photochemical treatment of air-borne and water-borne pollutants. He has been 
very active in the development of the sunlight activated Sola qua~ process for the treatment 
ofwater,..borne organic pollutants. He holds a process patent. 

Ali Safarzadeh-Amiri has spent five years doing Post-Doctoral Research at the University of 
Toronto, University of Waterloo and the University of Western Ontario. He worked for 
two years at a private firm, researching photocatalytic oxidation of pollutants. Dr. 
Safarzadeh-Amiri has authored or co-authored 23 journal articles in various fields of 
photochemistry and photophysics. 

Dr. Safarzadeh-Amiri obtained his Ph.D. degree in Photophysics and Photochemistry from 
the University of Saskatchewan. 

Robert Abernethy, P.Eng., I\lB A 
Sales Engineer 

As a Sales Engineer for Solarchem, it is Rob Abernethy's responsibility to develop a 
thorough understanding of the customer needs to propose the Rayox® system which best 
satisfies these needs. 

Since leaving University, Mr. Abernethy has acquired an extensive background as a project 
engineer for various mining and environmental projects throughout North America. His 
experience also includes working as a sales and product manager for an Earth Science 
Company specializing in highly technical instrumentation. Rob Abernethy joined Solarchem 
in the summer of 1992. 

Rob Abernethy graduated tl·om the University of Toronto with a Bachelor of Applied 
Science degree and \vent on to complete an MBA program as a Marketing Specialist at 
York University. He is a Registered Professional Engineer in the Province of Ontario. 

Martin Crawford, B.S., M.B.A 
Safes Engineer 

As a Sales Engineer for Solarchem, it is Martin Crawford's responsibility to develop a 
thorough understanding of customer needs and to propose the Rayox® system which best 
satisfies these needs. 
Mr. Crawford has an extensive background \vorking with commodity and specialty chemical 
companies in the area of sales, product management and marketing management. In his 
earlier years he spent several years working as a chemist performing research for the D.O.E. 
and chemical manufacturing processes. Martin Crawford joined Solarchem in 1994. 

He graduated from Central State University in Edmund, Oklahoma with a Bachelor of 
Science in Chemistry, then completed a Masters of Business Administration at Golden Gate 
University in San Francisco, California 
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Michael Jaubert, Jr., B.S. 
Sales Engineer 

As a Sales Engineer for Solarchem, it is Michael Jaubert's responsibility to develop a 
thorough understanding of customer needs and to propose the Rayox® system which best 
satisfies these needs. 

Mr. Jaubert has over six years of sales and marketing experience in the hazardous waste 
treatment industry, specializing in incineration and wastewater treatment. He has an 
extensive background dealing with the aerospace, chemical, petroleum and other high tech 
industries. His experience also includes marketing environmental services to government 
agencies. Michael Jaubert joined Solarchem in 1994. 

He graduated from the University of Southwestern Louisiana with a Bachelor of Science 
degree in Biochemistry and Microbiology. 

Douglas Reed, B.Sc.(Hons) 
Sales Engineer 

As a Sales Engineer for Solarchem, it is Doug Reed's responsibility to develop a thorough 
understanding of customer needs and to propose the Rayox® system which best satisfies 
these needs. 

Previously at Solarchem, !'vir. Reed worked on a number of original research projects and 
has had major responsibility in building and operating a Vitamin D3 pilot plant. He has also 
worked as a Project Scientist on over 40 Rayox'~· design tests and on site demonstration 
programs. Doug Reed joined Solarchem in 1985 and has acted as a Sales Engineer since 
1991. 

Doug Reed graduated from the University of Toronto with a B.Sc.(Hons.) specializing in 
Analytical and Organic Chemistry While a student, he was the recipient of a NSERC 
Research Award. 

Bachar Mourad, M.Sc. Mech Eng 
Sales Suppol"! Enginea 

Bachar Mourad currently provides custom engineering support for sales and marketing 
personnel. His principal responsibility is the preparation of technical and commercial 
proposals. He has accumulated a broad experience in project engineering and management 
from working with Stone & Webster on a variety of petroleum and water treatment related 
projects. 
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Bachar Mourad completed his undergraduate and graduate studies in Mechanical 
Engineering in Boston. He holds a B.Sc. degree from Northeastern University and an M.Sc. 
from Tufts University. His certification as a Professional Engineer by the Association of 
Professional Engineers of Ontario is pending. Bachar Mourad joined Solarchem in 1994. 

Robert F. Notar·fonzo, B.A.Sc., M.B.A. 
Market Analysf.!Sales Engineer 

Rob Notarfonzo's primary responsibility is in the area of market assessment and 
development. He also matches customer needs to Rayox(!< systems. He joined Solarchem in 
early 1993. 

Before joining Solarchem, Mr. Notarfonzo was in charge of market research, market 
assessment, and financial analysis for the Ontario Waste Management Corporation. 

Rob Notarfonzo obtained his Masters in Business Administration from Wilfrid Laurier 
University after graduating from the University of Waterloo's Chemical Engineering 
program. 

Michael Madigan, Dipl. Elect. Eng., M.I.E.l. 
Eleclrical Engineer 

Mike Madigan's principal responsibilities are electrical design, PLC programming, and 
system automation. He also is responsible for continued product development and 
automation. He joined Sol arc hem in 1990. 

Mr. Madigan received his Diploma in Electrical Engineering Previous to joining Solarchem 
his experience includes material handling, packaging and process control both in Canada and 
Ireland. 

Sandro Pecile, B.A. Sc., P.Eng 
Project Engineer 

Sandra Pecile is responsible for the mechanical design of all manufactured systems. He also 
supplies support for all field service technicians. He joined Solarchem in 1989. 

Mr. Pecile received his Mechanical Engineering degree from the University ofToronto. 

Timothy D. Riddle, B.A.Sc. 
Project Engineer 
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Tim Riddle is responsible for all electrical and Autocad three dimensional drawings at 
Solarchem. He was involved with the final stages of development of the Rayox~ reactor. 

Mr. Riddle joined Solarchem in 1991 after completing his Mechanical Engineering degree 
from the University ofToronto 

Karen Simms, B.Sc. Chem. Eng., P. Eng. 
Process Engineer 

Karen Simms is responsible for providing process engineering input during specification, 
design, construction and commissioning of all manufactured systems. She is also involved in 
continuing research and process development. She joined Solarchem in 1994. 

Ms. Simms received her Chemical Engineering degree from the University of Alberta and 
worked as a process engineer in the wastewater treatment field prior to joining Solarchem. 

Wayne Lem, B.A.Sc., P Eng 
Process Engineer 

Wayne Lem is responsible for all process engineering for systems. His primary responsibility 
is to determine the optimal and most cost-effective system configuration. Wayne is 
responsible for sizing equipment and providing input on process control for systems. He is 
also continually involved in research and process development. He joined Solarchem in 
1994. 

Mr. Lem received his Chemical Engineering degree from the University of Toronto and 
worked as a process engineer in the field of water treatment prior to joining Solarchem. 

Ernest Selvadu.-ai 
Service Technologist 

Ernie Selvadurai's primary responsibilities are commiSSioning systems after delivery, 
customer training, system test before shipment, maintenance, warranty, contract services 
and individual customer contact. He joined Solarchem in August, 1990. 
Mr. Selvadurai is a graduate of Seneca College's Electronic Engineering Technology 
program. He subsequently completed several courses in electronics at the University of 
Toronto This was followed by five years experience as a service engineer in the sensor 
design industry. 

David L. .1\1 ulholland 
Service Technician 

David Mulholland is responsible for the installation, repair and maintenance of Rayox~ 
systems. His primary responsibility is providing on-site service and technical support to 
customers requiring advice and/or maintenance to systems in service. 
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David Mulholland has worked in the electrical field for more than twenty years in the 
capacity of Electrical Systems Test Specialist and Electrical Engineering Technician. 
Accordingly, during this time he has earned extensive experience with electricaVelectronic 
PLC control systems. 

Vera Reichman 

Chemical Technician 

Vera Reichman is responsible for the analysis of design test samples and carries out a 
portion of the pilot scale studies on water treatment. She joined Solarchem in 1987. 

Ms. Reichman completed a course of study in Chemical Engineering Technology at the 
Institute of Technology in Haifa, Israel. Since graduating, she has worked as a junior 
Chemical Engineer at two research laboratories in Israel. 
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FIGURE 1 
Rayox F Treatment of Low Strength Groundwater 
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FIGURE 2 
Rayox A Treatment of 4:1 Blend 
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FIGURE 3 
Rayox T Treatment of High Strength Groundwater 
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BENCH SCALE TREATABILITY STUDIES 

ANALYTICAL DATA 

Initial Samples 
PGCS Water, Source Area Water, Separated Source Area Water 

Inorganic Compounds 
Volatile Organic Compounds 

Semi-Volatile Organic Compound~ 

August, 1995 



(D)) 
Un1versitv Research Park 

MONTGOMERY WATSON One Sc1ence Cour. 

Analytical Testing Services Mad;son. Wtsonsm 53111 

Tel. 60S 231 .17~7· rax: 503 231 ~777 

INORGANIC REPORT 

ACS 

GRIFFITH IN 

Project NU!ber: 4on.o120 

Reporting Sample Analysis 

Sample # Description Test Result Limit Matrix Units Date Date 

---------- .................................... --------------------------- ------------ .......................... --------- ---------- ........................ .. ................... 
L10988·001 ACS·PGCS1·01 Antimony < 0.05 0.05 GroundH20 mg/L 15-JUN-95 29-JUN-95 

Arsenic 0.011 0.001 GroundH20 mg/L 15-JUN-95 26-JUN-95 

Beryllium < 0.005 0.005 GroundH20 mg/L 15-JUN-95 29·JUN·95 

CaQl\ium < 0.005 0.005 GroundH20 mg/L 15-JUN-95 29-JUN-95 

Chromium, Total 0.02 0.01 GroundH20 mg/L 15-JUN-95 29-JUN-95 

Copper 0.03 0.02 GroundH20 mg/L 15-JUN-95 29·JUN·95 

Lead 0.0200 0.0015 GroundH20 mg/L 15-JUN-95 26-JUN-95 

Mercury < 0.0002 0.0002 GroundH20 mg/L 15-JUN-95 21·JUN·95 

Nickel 0.03 0.02 GroundH20 mg/L 15-JUN-95 30·JUN·95 

Selenium < 0.002 0.002 GroundH20 mg/L 15-JUN-95 27-JUN-95 

Silver < 0.01 0.01 GroundH20 mg/L 15-JUN-95 29·JUN·95 

Thallium < 0.20 0.20 GroundH20 mg/L 15-JUN-95 30·JUN-95 

Zinc 0.06 0.01 GroundH20 mg/L 15·JUN·95 29·JUN·95 

pH 6.00 0.01 GroundH20 s.u. 15-JUN-95 17-JUN-95 

L10988-002 ACS·SSP/OFCA1· Antimony < 0.10 0.05 GroundH20 mg/L 15·JUN·95 29·JUN·95 

01 Arsenic 0.046 0.001 GroundH20 mg/L 15-JUN-95 26·JUN·95 

Beryllium < 0.005 0.005 GroundH20 mg/L 15-JUN-95 29-JUN-95 

Cacmium 0.963 0.005 GroundH20 mg/L 15·JUN·95 29- JUN·95 

Chemical Oxygen Demand 79500 20 GroundH20 mg/L 15·JUN·95 24·JUN·95 

Chromium, Total 2.28 0.01 GroundH20 mg/L 15·JUN·95 29·JUN·95 

Copper 5.61 0.02 GroundH20 mg/L 15·JUN·95 29·JUN·95 

Lead 9.61 0.0015 Ground H20 mg/L 15-JUN-95 26· JUN-95 

Mercury 0.0280 0.0002 GroundH20 mg/L 15·JUN·95 21·JUN·95 

Nickel 2.09 0.02 GroundH20 mg/L 15-JUN-95 30·JUN·95 

Oil and Grease 30200 1 GroundH2o mg/L 15-JUN-95 22- JUN·95 

Selenium < 0.004 0.002 GroundH20 mg/L 15·JUN·95 28·JUN·95 

Silver < :J.Ol 0.01 GroundH20 mg/L 15-JUN-95 29·JUN·95 

Sol ids, Total Suspended 12400 2 GroundH20 mg/L 15·JUN·95 21-JUN-95 

Thallium < 0.40 0.20 GroundH20 mg/L 15·JUN·95 30-JUN-95 

Zinc 33.1 0.01 GroundH20 mg/L 15-JUN-95 29·JUN·95 

pH 6.82 0.01 GroundH20 S.'J. 15-JUN-95 17·JUN·95 

Chk.'d: 

~~ Lab Certification 10#: 113138300 
INGRG - 1 



MONTGOMERY WATSON 
Analytical Testing Services 

INORGANIC REPORT 
ACS 

GRIFFITH IN 

Project Nl.lllber: 4077.0120 

S~le # Description Test 
....................... -·------------- ---------------------------
L10988-003 ACS·SBP/OFCA2- Antimony 

01 (SETTLED) Arsenic 
Beryllium 
Biochemical Oxygen Demand 

Cadmium 
Chemical Oxygen Demand 

Chromium, Total 
Copper 
Lead 
Mercury 
Nickel 
Oil and Grease 
Selenium 
Silver 
Sol ids, Total Suspended 
Thallium 
Zinc 
pH 

Footnotes 

Sample # Test Footnote 

L10988-001 pH 
L10988-002 Oil and Grease 
L10988-002 pH 
L10988-002 Antimony 
L10988-002 Selenium 

A11 
A4 
A 11 
A2 
A2 

L10988-002 Thallium A2 
L10988-003 Biochemical Oxygen Demand A14 

L 10988-003 Oil and Grease A4 

L10988-003 pH A11 

L10988-003 Antimony 
L109SS-003 Thallium 

~~ L~b Certification ID#: 113138300 

A2 
A2 

Reporting 
Result Limit 

------------ ----------
< 0.10 0.05 
0.028 0.001 

< 0.005 0.005 
14700 1 
0.543 0.005 
26000 20 
0.05 0.01 
0.27 0.02 

0.105 0.0015 
0.0003 0.0002 

0.78 0.02 
74 1 

< 0.002 0.002 
< 0.01 0.01 

391 2 
< 0.40 0.20 

19.0 0.01 
5.81 0.01 

INORG - 2 

Matrix 

---·-----
GroundH2D 
GroundH20 
CroundH20 
CroundH20 
CroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH2C 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 

Universtty Research Park 
One Sctence Court 
Madison. Wtsconstn 53711 
Tel: 608 231 47~; • Fax: 608 231 ~77; 

Sa~le Analysis 
Units Date Date 

---------- ..................... .. .................... 
mg/l 
mg/l 
mg/L 
mg;:.. 
mg/l 
mg/l 
mg/l 
mg/L 
mg/l 
mg/L 
mg/l 
mg/l 
mg/L 
mg/l 
mg/L 
mg/L 
mg/L 
s.u. 

15-JUN-95 29-JUN-95 
15-JUN-95 26-JUN-95 
15-JUN-95 29- JUN-95 
15-JUN-95 23-JUN-95 
15-JUN-95 29-JUN-95 
15-JUN-95 23- JUN-95 
15-JUN-95 29-JUN-95 
15-JUN-95 29-JUN-95 
15-JUN-95 26-JUN-95 
15-JUN-95 21-JUN-95 
15-JUN-95 30-JUN-95 
15-JUN-95 22-JUN-95 
15-JUN·95 27-JUN-95 
15-JUN-95 29-JUN-95 
15-JUN-95 21-JUN-95 
15-JUN-95 30-JUN-95 
15-JUN-95 29-JUN-95 
15-JUN-95 17·JUN-95 

Chk'd: (J) App'd: ~ 
Date App'd: 1jsjt}{ 



({D) MONTGOMERY WATSON 
University Research Park 
One Sc1ence Court 

Analytical Testing Services Madison. Wisconsin 53711 
Tel: 608 231 4747 • Fax: 608 231 -l7i7 

ORGANIC REPORT 
SEMIVOLATILE 

ACS 
GRIFFITH IN 

Project Nl.llber: 4077.0120 

Reporting 
S~le ID C~und Result Limit Matrix Units Footnotes 

---------------- ------------------------------ ------------ ---------- -------------------- ---------- -----------------
L10988-001 N-Nitrosodimethylamine < 130 so GroundH20 ug/L A2 
ACS-PGCS1·01 Phenol < 27 10 Grounc:IH20 ug/L A2 

BisC2·chloroethyl) ether < 27 10 GroundH20 ug/L A2 
2-Chlorophenol < 27 10 Grounc:IH20 ug/L A2 
1,3-Dichlorobenzene < 27 10 GroundH20 ug/L A2 
1,4-Dichlorobenzene < 27 10 GroundH20 ug/L A2 
1,2-Dichlorobenzene < 27 10 GroundH20 ug/L A2 
BisC2-chloroisopropyl) ether < 27 10 GroundH20 ug/L A2 
N·Nitrosodi-n-propylamine < 27 10 GroundH20 ug/L A2 
Hexachloroethane < 27 10 GroundH20 ug/L A2 
Nitrobenzene < 27 10 GroundH20 ug/L A2 
Isophorone < 27 10 GroundH20 ug/L A2 
2-Nitrophenol < 27 10 GroundH20 ug/L A2 
2,4-Dimethylphenol < 27 10 Grounc:IH20 ug/L A2 
BisC2-chloroethoxy)methane < 27 10 GroundH20 ug/L A2 
2,4-Dichlorophenol < 27 10 GroundH20 ug/L A2 
1,2,4-Trichlorobenzene < 27 10 GroundH20 ug/L A2 
Naphthalene < 27 10 GroundH20 ug/L A2 
Hexachlorobutadiene < 27 10 Grounc:IH20 ug/L A2 
4-Chloro-3-methylphenol < 53 20 Grounc:IH20 ug/L A2 
Hexachlorocyclopentadiene < 53 20 Grounc:IH20 ug/L A2 
2,4,6-Trichlorophenol < 27 10 GroundH20 ug/L A2 
2-Chloronaphthalene < 27 10 GroundH20 ug/L A2 
Dimethyl phthalate < 27 10 GroundH20 ug/L A2 
2,6-Dinitrotoluene < 27 10 GroundH20 ug/L A2 
Acenaphthylene < 27 10 GroundH20 ug/L A2 
Acenaphthene < 27 10 GroundH20 ug/L A2 
2,4-Dinitrophenol < 130 so GroundH20 ug/L A2 
4-Nitrophenol < 130 so GroundH20 Ug/L A2 
2,4-Dinitrotoluene < 27 10 GroundH20 ug/L A2 
Diethyl phthalate < 27 10 GroundH20 ug/L A2 
4-Chlorophenyl phenyl ether < 27 10 GroundH20 ug/L A2 
Fluorene < 27 10 GroundH20 ug/L A2 
4,6-Dinitro-2-methylphenol < 130 50 GroundH20 Ug/l A2 
1,2-Diphenylhydrazine < 27 10 GroundH20 Ug/L A2 
N-Nitrosodiphenylamine < 27 10 GroundH20 ug/L G15,A2 
Hexachlorobenzene < 27 10 GroundH20 ug/L A2 
4-Bromophenyl phenyl ether < 27 10 GroundH20 ug/L A2 
Pentachlorophenol < 130 50 GroundH20 ug/L A2 
Phenanthrene < 27 10 GroundH20 ug/L A2 
Anthracene < 27 10 GroundH20 ug/L A2 
Di-n-butyl phthalate < 27 10 GroundH20 ug/L A2 
Fluoranthene < 27 10 GroundH20 ug/L A2 

Chk'd: \~App'd:~ 
WI Lab Certification lD#: 113138300 Date App'd: ::,jsjq:;' 

svoc - 1 



Sa~le ID 

MONTGOMERY WATSON 
Analytical Testing Services 

c~ound 

---------------- ------------------------------
L10988·001 
AC:S·PGC:S1·01 

Benzidine 
Pyrene 
Butyl benzyl phthalate 
3,3•-Dichlorobenzidine 
C:hrysene 
Benz(a)anthracene 
Bis(2·ethylhexyl) phthalate 
Di·n·octyl phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

SaJT4Jle Date: 
Extraction Date: 
Analysis Date: 

15-JUN-95 
19-JUN-95 
23-JUN-95 

Method Reference ~846, Method 8270 

ORGANIC REPORT 
SEMIVOLATILE 

AC:S 
GRIFFITH IN 

Project Number: 4077.0120 

Reporting 
Result Limit 

------------ ----------
< 130 50 

< 27 10 
< 27 10 
< 53 20 
< 27 10 
< 27 10 
< 27 10 
< 27 10 
< 27 10 
< 27 10 
< 27 10 
< 27 10 
< 27 10 
< 27 10 

A2 Elevated quantitation limit necessary to overcome interference. 

Matrix 

--------------------
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 

University Research Park 
One Science Court 
Madison. Wisconsin 53711 
Tel: 608 231 4747 • Fax: 608 231 H77 

Units Footnotes 

---------- -----------------
ug/L A2 
ug/L A2 
ug/L A2 
ug/L A2 
ug/L A2 
ug/L A2 
ug/L A2 
ug/L A2 
ug/L A2 
Ug/L A2 
ug/L A2 
ug/L A2 
ug/L A2 
ug/L A2 

G15 = n·Nitrosodiphenylamine decomposes in the GC inlet and cannot be separated from Diphenylamine. 

svoc • 2 

'! ~ 
Chlc'd:~ App'd: -"1[" ~ 

Date App' d: ::;J~/ tif~ ~I Lab Certification ID#: 113138300 



«D) University Research Park 
MONTGOMERY WATSON One Sc1ence CourT 
Analytical Testing Services Madison. Wisconsm 53711 

ORGANIC REPORT Tel: 608 231 4747 • Fax: 608 231 4777 

SEMIVOLATILE 
ACS 

GRIFFITH IN 
Project NU!ber: 4077.0120 

Reporting 
Sllq)le ID Corrpound Result Limit Matrix Units Footnotes 

---~------------ ------------------------------ ------------ ---------- -------------------- --------- ... -----------------
L10988-002 N-Nitrosodimethylamine < 130000 so GroundH20 ~g/L A2 
ACS·SBP/OFCA1-01 Phenol < 25000 10 GroundH20 Ug/L A2 

BisC2-chloroethyl) ether < 25000 10 GroundH20 ug/L A2 
2-Chlorophenol < 25000 10 GroundH20 Ug/L A2 
1,3-Dichlorobenzene < 25000 10 GroundH20 ug/L A2 
1,4-Dichlorobenzene < 25000 10 GroundH20 Ug/L A2 
1,2-Dichlorobenzene 29000 10 GroundH20 ug/L 
Bis(2-chloroisopropyl) ether < 25000 10 GroundH20 ug/L A2 
N·Nitrosodi·n-propylamine < 25000 10 GroundH20 ug/L A2 
Hexachloroethane < 25000 10 GroundH20 Ug/L A2 
Nitrobenzene < 25000 10 GroundH20 ug/L A2 
Isophorone 77000 10 GroundH20 ug/:. 
2-Nitrophenol < 25000 10 GroundH20 ug/L A2 
2,4-Dimethylphenol < 25000 10 GroundH20 ug/L A2 
Bis(2-chloroethoxy)methane < 25000 10 GroundH20 ug/L A2 
2,4-Dichlorophenol < 25000 10 GroundH20 ug/L A2 
1,2,4-Trichlorobenzene < 25000 10 GroundH20 ug/L A2 
Naphthalene 210000 10 GroundH20 ug/L 
Hexachlorobutadiene < 25000 10 GroundH20 ug/L A2 
4-Chloro-3-methylphenol < 50000 20 GroundH20 ug/L A2 
Hexachlorocyclopentadiene < soooo 20 GroundH20 ug/L A2 
2,4,6-Trichlorophenol < 2SOOO 10 GroundH20 ug/L A2 
2-Chloronaphthalene < 2SOOO 10 GroundH20 ug/L A2 
Dimethyl phthalate < 2SOOO 10 GroundH20 ug/L A2 
2,6-Dinitrotoluene < 2SOOO 10 GroundH20 ug/L A2 
Acenaphthylene < 2SOOO 10 GroundH20 Ug/L A2 
Acenaphthene < 2SOOO 10 GroundH20 ug/L A2 
2,4-Dinitrophenol < 130000 so GroundH20 Ug/L A2 
4-Nitrophenol < 130000 so GroundH20 Ug/L A2 
2,4-Dinitrotoluene < 2SOOO 10 GroundH20 ug/L A2 
Diethyl phthalate < 2SOOO 10 GroundH20 ug/L A2 
4-Chlorophenyl phenyl ether < 25000 10 GroundH20 Ug/L A2 
Fluorene < 2SOOO 10 GroundH20 Ug/l A2 
4,6-Dinitro-2-methylphenol < 130000 so GroundH20 ug/L A2 
1 ,2-Diphenylhydraz ine < 2SOOO 10 GroundH20 u;/L A2 
N·Nitrosodiphenylamine < 25000 10 GroundH20 Ug/l G1S,A2 
Hexachlorobenzene < 2SOOO 10 GroundH20 Ug/L' A2 
4-Bromophenyl phenyl ether < 2SOOO 10 GroundH20 ug/L A2 
Pentachlorophenol < 130000 so GroundH20 Ug/L A2 
Phenanthrene < 2SOOO 10 GroundH20 Ug/l A2 
Anthracene < 2SOOO 10 GroundH20 ug/L A2 
Di-n-butyl phthalate 6SOOO 10 GroundH2C ug/L 
Fluoranthene < 25000 10 GroundH20 ug/L A2 

Chk'd: ~App'd:* 
~I Lab Certification ID#: 113138300 Date App'd: 1J~{~G 
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S~le IO 

MONTGOMERY WATSON 
Analytical Testing Services 

Ccxrpound 

-~--~----------- ------------------------------
L10988·002 
ACS·SBP/OFCA1·01 

Benzidine 
Pyrene 
Butyl benzyl phthalate 
3,3'-Dichlorobenzidine 
Chrysene 
Benz(a)anthracene 
Bis(2-ethylhexyl) phthalate 
Oi-n-octyl phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
lndenoC1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

Sample Date: 
Extraction Date: 
Analysis Date: 

15-JUN-95 
19-JUN-95 
25-JUN-95 

Method Reference SU846, Method 8270 

ORGANIC REPORT 
SEMIVOLATILE 

ACS 
GRIFFITH IN 

Project Number: 4077.0120 

Reporting 
Result Limit 

------------ ----------
< 130000 so 

< 25000 10 
27000 10 

< 50000 20 
< 25000 10 
< 25000 10 

320000 10 
< 25000 10 
< 25000 10 
< 25000 10 
< 25000 10 
< 25000 10 
< 25000 10 
< 25000 10 

A2 = Elevated quantitation limit necessary to overcome interference. 

Matrix 

--------------------
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
Gro~ndH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
.GroundH20 
GroundH20 

University Research Park 

One Science Court 

Madison. W1sconsm 53711 
Tel: 608 231 47~7 • Fax: 608 231 J777 

Units Footnotes 

---------- -----------------
ug/L A2 
Ug/l A2 
Ug/l 
ug/L A2 
ug/L A2 
ug/L A2 
ug/L 
ug/L A2 
ug/L A2 
ug/L A2 
ug/L A2 
ug/L A2 
Ug/l A2 
ug/L A2 

G15 n·Nitrosodiphenylamine decomposes in the GC inlet and cannot be separated from Diphenylamine. 

UI Lab Certification IO#: 113138300 
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MONTGOMERY WATSON 
Analytical Testing Services 

S~le ID C0111Jound 

---------------- ------------------------------
L10988·003 N·Nitrosodimethylamine 
ACS·SBP/OFCA2·01 Phenol 
(SETTLED) BisC2-chloroethyl) ether 

2-Chlorophenol 
1,3·Dichlorobenzene 
1,4-Dichlorobenzene 

1,2-Dichlorobenzene 
BisC2·chloroisopropyl) ether 
N-Nitrosodi-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
BisC2·chloroethoxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2-Chloronaphthalene 
Dimethyl phthalate 
2,6-Dinitrotoluene 
Acenaphthylene 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
2,4-0initrotoluene 
Diethyl phthalate 
4-Chlorophenyl phenyl ether 
Fluorene 
4,6-Dinitro-2-methylphenol 
1,2-Diphenylhydrazine 
N·Nitrosodiphenylamine 
Hexachlorobenzene 
4-Bromophenyl phenyl ether 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl phthalate 
Fluoranthene 

WI Lab Certification ID#: 113138300 

ORGANIC REPORT 
SEMI VOLATILE 

ACS 
GRIFFITH IN 

Project Number: 4077.0120 

Reporting 
Result Limit 

------------ ----------
< 54 50 
< 11 10 
< 11 10 
< 11 10 
< 11 10 
< 11 10 
< 11 10 
< 11 10 
< 11 10 
< 11 10 
< 11 10 
< 11 10 
< 11 10 
< 11 10 
< 11 10 
< 11 10 
< 11 10 

88 10 
< 11 10 
< 22 20 
< 22 20 
< 11 10 
< 11 10 
380 10 

< 11 10 
< 11 10 
< 11 10 
< 54 50 
< 54 50 
< 11 10 

40 10 
< 11 10 
< 11 10 
< 54 so 
< 11 10 
< 11 10 
< 11 10 
< 11 10 
< 54 so 
< 11 10 
< 11 10 
< 11 10 
< 11 10 

svoc - 5 

Matrix 

--------------------
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 

University Resear.:h Park 
One Science Courr 
Madison. Wisconsin 53711 
Tel: 608 231 ~747 • Fax: 608 231 4777 

Units Footnotes 

---------- -----------------
Ug/L A4,A1 
Ug/l A4,A1 
Ug/l A4,A1 
Ug/L A4,A1 
Ug/L A4,A1 
Ug/L A4,A1 
ug/L A4,A1 
ug/L A4,A1 
ug/L A4,A1 
ug/L A4,A1 
ug/L A4,A1 
ug/L A4,A1 
ug/L A4,A1 
ug/L A4,A1 
Ug/L A4,A1 
Ug/l A4,A1 
ug/L A4,A1 
ug/L A4 
ug/L A4,A1 
ug/l A4,A1 
ug/L A4,A1 
ug/L A4,A1 
ug/L A4,A1 
ug/L A4 
ug/L A4,A1 
ug/L A4,A1 
ug/L A4,A1 
ug/L A4,A1 
ug/L A4,A1 
ug/L A4,A1 
Ug/L A4 
ug/L A4,A1 
ug/L A4,A1 
ug/L A4,A1 
ug/L A4,A1 
ug/L G15,A4,A1 
ug/L A4,A1 
ug/L A4,A1 
ug/L A4,A1 
Ug/l A4,A1 
ug/L A4,A1 
ug/L A4,A1 
ug/L A4,A1 

Chlc'd: ~~App'd:~ 
Date App'd: if;'~;'~ 



lflt\ MONTGOMERY WATSON \WI Analytical Testing Services 

Sarrple JD Coopound 

--~------~------ ------·-----------------------
L10988·003 
ACS·SBP/OFCA2·01 
(SETTLED) 

Benzidine 
Pyrene 
Butyl benzyl phthalate 
3,3'·Dichlorobenzidine 
Chrysene 
Benz(a)anthracene 
Bis(2-ethylhexyl) phthalate 
Di-n-cetyl phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

Salll)le Date: 
Extraction Date: 
Analysis Date: 

15-JUN-95 
19-JUN-95 
24-JUN-95 

Method Reference S~846, Method 8270 

ORGANIC REPORT 
SEHIVOLATILE 

ACS 
GRIFFITH IN 

Project Number: 4077.0120 

Reporting 
Result Limit 

-----------·- ----------
< 54 so 
< 11 10 
< 11 10 
< 22 20 
< 11 10 
< 11 10 

120 10 
< 11 10 
< 11 10 
< 11 tO 
< 11 10 
< 11 10 
< 11 10 
< 11 10 

Elevated quantitation limit due to low sample volume. 

Matrix 

--------------------
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 

University Research Park 
One Science Court 

Madison. Wiscons1n 53711 
Tel: 608 231 4747 • Fax: 608 231 ;7;7 

Units Footnotes 

----·---·- -----------------
Ug/L A4,A1 
Ug/L A4,A1 
Ug/l A4,A1 
Ug/l A4,A1 
Ug/L A4,A1 
ug/L A4,A1 
ug/L A4 
Ug/L A4,A1 
Ug/l A4,A1 
Ug/l A4,A1 
Ug/l A4,A1 
U9/L A4,A1 
ug/L A4,A1 
ug/L A4,A1 

A1 
A4 
G15 

Result should be considered estimated due to sample-related problems encountered during analysis. 
n-Nitrosodiphenylamine decomposes in the GC inlet and cannot be separated from Diphenylamine. 

svac • 6 

Chk'd: ~2....- App•d+. 

Date App'd: 9jsjt:ts ~I Lab Certification ID#: 113138300 



11ft\ MONTGOMERY WATSON \WI Analytical Testing Services 

SC111"4Jle # Description C~uncl 

PCB REPORT 
AC:S 

GRIFFITH IN 
Project NU~Der: 4077.0120 

Reporting 
Result Limit 

---------- ---------------
_, ____________________________ 

------------ ----------
L10988-002 AC:S-SBP/OFCA1- PC:B-1016 < 5.0 0.50 

01 PCB-1221 < 10 1.0 

PC:B-1232 < 10 1.0 

PC:B-1242 < 5.0 0.50 

PC:B-1248 < 5.0 0.50 

PC:B-1254 < 10 1.0 

PC:B-1260 < 10 1.0 

Sample Date: 15-JUN-95 
Extract Date: 20-JUN-95 
Analysis Date: 21-JUN-95 

L10988-003 ACS-SBP/OFCA2- PCB-1016 < 5.0 0.50 
01 (SETTLED) PC:B-1221 < 10 1.0 

PCB-1232 < 10 1.0 
PC:B-1242 < 5.0 0.50 

PCB-1248 < 5.0 0.50 

PCB-1254 < 10 1.0 

PCB-1260 < 10 1.0 

Sample Date: 15-JUN-95 
Extract Date: 20-JUN-95 
Analysis Date: 21-JUN-95 

.IJI Lab Certification 10#: 113138300 
PCB · 1 

Matrix 

---------
GroundH20 
Grounc:IH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 

GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 
GroundH20 

University Research Park 
One Sc1ence Court 
Madison, Wisconsin 53711 
Tel: 608 231 4747 • Fax: 608 231 4777 

Units Footnotes 

---------- ----------------· 
Ug/L A2 
Ug/l A2 
ug/L A2 
ug/L A2 
ug/L A2 
ug/L A2 
Ug/L A2 

Ug/L A2, A4 
ug/L A2, A4 
ug/L A2, A4 
ug/L A2, A4 
Ug/L A2, A4 
Ug/l A2, A4 
Ug/L A2, A4 

Chk'd: ~ App'd: ~ 
Date App'd: ~~;fr6' 
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M.::ntg:::ml:!r:v W at sen 
ere Sc i en::e 0::urt 
M:ldi son. WI 53705 

ENVIRONMENTAL 
MONITORING AND 
TECHNOLOGIES, INC. 

8100 Nortn Austm Avenue 
Morton Grove. 1/iinois 6005.3-.3203 
7081 967-6666 
FhX. 708.'967-6735 

LABORATORY REPORT 
124774 

Project NJ.: 109'72-CX>l 
Project Name: KS 

R...<>p"Jrt r::nte: 6/27/95 
Sanp le Received: 6/21/95 

r::nte .A.Mlyzed: · 6/26/95 
Sarrple D=>..s~ iptirn: Grcurd.\ater .. ACS--ro:51-Ql 
Sanple Jib. : 21203 

etn:entrat icn Methcxi Ietecticn 
R>tni IN Limit (MIL) 
~ "="B=llric==--~ug~/L:::.... . ..u(R>=bt-) _ 
(~) (~) 

45. 1-M:!ttw 1 prq:tv 1 benzene 
( se::-Ibty I benzere ) 

<0. 019 <0.019 

46. 1.4-Dichlo:rch:!nzere <0.024 
47. 1-M:!thvl-4( 1-metm'lettwl )benzere <0. 017 

(p-Isc.prcpy 1 toluere) 

48. 1. 2-Di::::..~ lrcrenzene 0. 949 
49. Tr ans-1. 3-di chl orc:pr q:e1e <0. 014 
50. 1. 1.2-Trichloroethane <0.019 

51. 1 . 3-Di ::h lorqJr c::p::~re <0. 01/ 
-') ::, __ Di brcmx: hloraneth':!re <0.024 
53. rr-Bltylbenzere <0. 018 

54. 1. 2-Dibraro-.3-::hloroprop:me <0. 028 
55. 1. 2.4-Tr ichlor-dJenzere <0.028 
56. N3.t*lttal ere <0. 052 

57. fi=xachlorcrutadiere <0.041 
58. 1. 2.3-Tr ichlordJenzere <0.042 
59. Br CillX'hl oraret :tane <0. 015 

ro. Wetmrl-tert-tutyl etrer <0.08 
61. Di -is:Jpropylet rer <0.08 
62. Acet~ <10.0 

63. t~ettwl EthYl Ket~ <10.0 
64. MilK <10.0 

All results Clq)rcsser:i as R3b unleS& othc::nd.se indicated. 

Wisansin Ocrti fied Lab:>mtacy #999888890. 

<0.024 
<0.017 

<C.035 
<0.014 
<0.019 

<0.01'"' 
<0.02t. 
<0.0~: 

<0.028 
<0.028 
<0.052 

<0.041 
<0.042 
<0.015 

<0.08 
<0.08 

<10.0 

<10.0 
<10.0 

0.019 

0.024 
0.017 

0.035 
0.014 
0.019 

0.017 
O.C24 
0.028 

0 .fJ:2S 
0.028 
0.052 

O.C\+1 
0.().:;2 
0.015 

o.os 
0.08 
10.0 

10.0 
10.0 

Amlysis pcrfarmOO. in acar<Bla: with sw-846 DCth:xl. 8260, and Awlicable WI-i:NR Re@lllaticns. 

Practical QJantitaticn 
Limit (Ri-) 
ug/L (gb) 

0.079 

0.104 
0.~7 

0.145 
0.054 
0.07 9 

0.~7 

0.104 
0.088 

0.118 
0.118 
0.222 

0.171 
0.172 
0.~5 

0.17 
0.2 
10.0 

10.0 
10.0 

The cxmtents of this report apply to the saqJle amlyzed. No d~l ication of this ~is allo'M:Id~ccpt ~~- ty. 

I lj ( ,/··~J C')-= I' t;/' - . /: ._... ~ 



M:ntg:mery Wats:n 
ere Science Chirt 
M9diron, WI 53705 

ENVIRONMENTAL 
MONITORING AND 
TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove. Illinois 60053·3203 
7081967-6666 
FAX. 7081967-6735 

LABORATORY REPORT 124774 

Project NJ.: 10972-oo1 
Project N::mJe : K$ 

Ret:ort IB.te: 6/Z//95 
Saople Received: 6/21/95 

IB.te Analyzed: 6/2i5/95 
Semple Oeser ipt icn : Grrurrlv.a.te r, K$--RI:51-0l 
Sanple NJ. : 22Z>3 

25. Te trachl oroeth~ 
26. 1. 2-Dibran:::ethare (EIB) 
Z7. Chlord:en.z.ere 

28. 1, 1.1,2-Tetr~hloroeth::l:re 
29. Ethvlb=n~ 
30. rn, ~X>'lere ( 1, 3-Dinetrwl'cenzenel 

( 1. 4-Dine tm' 1 tenzere l 

31. crXyl~ ( 1.2-D:inethyl'cenz~) 
32. Styrere 
33. BrCliDform 

34. 1, 1.2.2-Tetr~hloroeth:lre 
35. 1-fo.ethY l ethYl benzere 

( Is::prcpy lbenzere l 
36. 1. 2, r Tr ichlorCJPI'CfE.re 

37. Bran::hn~ 
38. 2-Chlorotoll.l:'Ile 

( 1-Met hvl-2-chlorol:x:nzene) 
39. n-Prcpyl tenzene 

40. 4-Chloro toll.l:'Ile 
( 1-Methyl-4-chlor~re) 

41. 1, 3.5-Tr inettw lbenzere 
42. 1, 1-D:inethvlet:twlbenzere 

( tert -ftlty I tenzene) 

43. 1, 2,4-Tr:inethvlbenzere 
44. 1, 3-Dich lorctenzere 

Qn:entrat icn :tethai rEt ecticn 
Rnni IN Limit (MIL) 
~ =B=lrt=-=----=qUL:r::::IIL..:"-->JJ:(g>=ib=)..__ 
(Ri>) (Ri>) 
0. 055 <0.0.34 
~- 011 <0.011 
~- 025 <0.025 

~.028 <0.028 
2.94 <0.011 
0. 696 <0.035 

~.030 <0.0.)) 
~.035 <0.035 
~.040 <O.OW 

~.023 <0.023 
~.017 <0.017 

~.038 <0.038 

~.031 <0.031 
~.023 <0.023 

~.038 <0.038 

~.022 <0.022 

~.014 <0.014 
~.019 <0.019 

~.028 <0.028 
~.02:7 <0.02:7 

0.034 
0.011 
0.025 

0.028 
0.011 
0.035 

0.030 
0.035 
0.040 

0.023 
0.017 

0.038 

0.031 
0.023 

0.038 

0.022 

0.014 
0.019 

0.028 
0.027 

Pr act ica 1 QJan. t i tat i en 
Limit (FQ..) 
wJL (gi>) 

0.144 
0.041 
0.105 

0.118 
0.051 
0.145 

0.130 
0.145 
0.170 

0.093 
0.067 

0.158 

0.131 
0.093 

0.158 

0.092 

0.054 
0.079 

0.118 
0.107 

LABORATORY DIRECTOR 



:-;-.......... 

ENVIRONMENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove. Illinois 60053·3203 
708/967-6666 
F.C..X. 708l967-6735 

LABORATORY REPORT 124774 
M::ntgone:ry Wats:n 
Che Science Cn.rrt 
M:rliSJn, WI 53705 

Project N::>.: 1097.2-<XJ1 
Project Naue : !C3 
Sanp 1 e D::s::.r ipt irn : G:rwn:J.l.ate :r , !C3 -f\XS 1 -Q1 
Sanp le N:J. : 22Z>3 

Ct.rr::entra.t icn 
Rnni IN 

CbBJXUil ~ Blaric 
(Ri>) (fP>) 

1. Dichlo:ra:1 ifloorrnetmn:! <0.053 <0.053 
2. Oll OI"Cllet rare 0.2J9 <0.022 
3. Vinyl Ollo:ride 0 . .343 <O.OZ7 

4. Brcm::t~et rare <0. 0.25 <0.0"'...5 
5. Olloroet h3re a. 716 <0.021 
6. Tr ichlo:rofloorrneth:l.re <0.02'7 <0.027 

., 
l, 1-Dich.lo:roeth=re <0. 018 <0.018 '. 

8. Di chloronethme <0.012 <0.012 
9. Trans-1.2-Didhlo:roethene 0.398 <0.033 

10. 1. 1-Di ch 1 orc:et l'l:lre 0. 924 <0.012 
11. Ci s-1 , 2-Didllo:rceth:!re 0.299 <O.O.x> 
12. 2, 2,-Dichlort::p:rq:are <0.0~ <0.0.29 

13. Ollorofonn <0.0.2B <0.02B 
14. 1, 1.1-Tridllo:roethane <0.013 <0.013 
15. 1. 2-Didlloroet tare <0.022 <0.022 

16. 1. 1-Di dll o:rcp:rcp:re <0.013 <0.013 
17. Benzene 26.0 <0.025 
18. Ca:rtx:n Tetrachloride <0.032 <0.032 

19. Tr ichlo:roettene <0.019 <0.019 
2D. 1' 2-Didh lo:rcp:r~ <0.017 <0.017 
21. Di brcm:mettare <0.033 <0.033 

22. Bran:xiichloranetl'mle <0.014 <0.014 
23. Ci s-1 ,3-Didllorc:prq>ere <0.031 <0.031 
24. 1bluere 1.04 <0.022 

Report Dite: 6/Z?/95 
sanp le Receiva:i: 6/21/95 

Di te .Analyzed: 6/2£>/95 

lethal ~tecticn Practical Q.Jantita.ticn 
Limit (MIL) Limit (RJ.) 
yg/L (wb} ug/1.. (td>) 

0.053 0.223 
0.022 0.09.2 
0.027 0.117 

0.02'5 0.105 
0.021 0.091 
0.027 0.117 

0.018 0.078 
0.012 0.052 
0.033 0.133 

0.012 0.052 
O.O.x> 0.1~ 
0.0~ 0.119 

0.02B 0.118 
0.013 0.053 
0.022 0.092 

0.013 0.053 
0.02'5 0.105 
0.032 0.132 

0.019 0.079 
0.017 0.077 
0.033 0.133 

0.014 0.054 
0.031 0.131 
0.022 0.092 

~ CJ)U_/_ E. 2-LJ__; 
LABORATORY DIRECTOR 



ENVIRONMENTAL 
MONITORING AND 
TECHNOLOGIES, INC. 

8100 North Austin Avenue . 
Mor<on Gr-ove. Illinois 60053-3203 
7081967-6666 
FAX. 708/967-6735 

LABORATORY REPORT 124776 
M::ntgone:ry Wats::n 
ere Sc i €'Il(l;; Ctllrt 
M:diron, WI 53705 

Project fib. : 1097 2-CXH 
Project !lane : !C3 c.lf-
Sanple Lescriptirn: G:rrurmater .. AC:i-~/O~HH 
Sanple fib. : 2.22)4 

Qn:entrat icn 
Rnni IN 

Cb!IJX.Uii ~ BlcR: 
(gil) (gi>) 

1. Dichla:rcxl ifh.n:rrnettane ~.053 <0.053 
2. 01lo:rcnetmre ~.022 <0.022 
3. Vinyl 01lo:ride 25.~ <0.027 

4. Brcm::ITet ~ ~.025 <0.025 
5. 01lo:rret~ 0. 716 <0.021 
6. Tr ichlo:roflm:rcnetmne 12s.cro <0.027 

.., 
1. 1-Didhloroethene 16S.cro <0.018 

8. Di dhloroneth:me 936.cro <0.012 
9. Trans-1. 2-Didhloroeth:re Jss.cro <0.033 

10. 1, 1-Dichlo:rretl'larl= 7 .1Jo.cro <0.012 
11. Cis-1,2-DidhloroettEne 359,cro <0.030 
12. 2, 2,-Dichlo:rq:>~ <il. 029 <0.029 

13. 01loroform ~.028 <0.028 
14. 1.1.1-Trichlo:rreth:me J4.roo.cro <0.013 
15. 1 ' 2-Dich lo:rret t-an:; <il. 022 <0.022 

16. 1, 1-Dichlorop:ropene ~.l.013 <0.013 
17. Benzere 9,64o!cro <0.025 
18. Ol.rtx:l1 Tetradl.lo:ride ~.032 <0.032 

19. TT idl.lo:rretl'Ene 7 .65o,cro <0.019 
Xl. 1 ' 2-Didl.lorop:r~ ~.017 <0.017 
21. Di b:rcm::met~ <il. 033 <0.033 

22. Brcmxlichlo:raneti'Ene <il.014 <0.014 
23. Cis-1,rDidhlo:IqJiq>ere <il. 031 <0.031 
24. 1bluere 31,400,cro <0.022 

Rep:Jrt IB.te: 6/T! I 95 
Sanple Received: 6/21/95 

IR te Jllla lyzed: 6/'2n/95 

tethcxi ~tecticn 
Limit (MIL) 
ug,IL (JJ?b) 

5000 
5000 
5000 

5000 
5000 
5000 

5000 
5000 
5000 

5000 
5000 
5000 

5000 
5000 
5000 

5000 
5000 
5000 

5000 
5000 
5000 

5000 
5000 
5000 

Practical Q.Bltitaticn 
Limit (IQ.) 
ug/L (IJP) 

2CXXXl 
20XX> 
2CXXJO 

2CXXX) 
2CXXX) 
2CXXX) 

2CXXXl 
2CXXJO 
2CXXX) 

2CXXX> 
2CXXX) 
2CXXX) 

2CXXX) 
2CXXX) 
2CXXX) 

2CXXX) 
2CXXX) 
2CXXX) 

2CXXX) 
2CXXX) 
2CXXX) 

LABORATORY DIRECTOR 



M:mg>ne:ry Wats:::n 
ere Science 0:urt 
M:dis::m. WI 5370S 

ENVIRONMENTAL 
MONITORING AND 
TECHNOLOGIES, INC. 

8100 No,-::r, Austin Avenue-
Morton Grove. Wmois 60053·3203 
708 '967-6666 
FhX· 708/957-6725 

LABORATORY REPORT 124776 

Project !'b.: 10972-oJ1 
Project Narre : !CS c./1-

Peport Ia.te: 6/27/95 
Sanple ReceiVEd: 6/21/95 

Ia.te Analyzed: 6/2£>/95 
Sanple r:esc:riptirn: Gro.m::i.\a.ter, KS-Sttl/O~l-{)1 
Sanp le N:l. : 222J4 

etn;mtrnt icn tethOO Ietecticn 
Fotni IN Limit (MIL) 

Slm> le =B=l"=---=ug=/L-=-(:..:g>=b=-).___ 
(Ri>) (I¢) 

25. Te tra::hl oroeth~ 35.2Jo.cm <0.034 
26. 1. 2-DibrctJrethane (EIB) ~- 011 <0.011 
27. en lo:rd:lenzere ~- 025 <0.025 

28. 1. 1.1.2-Tet~hloroeth:re <0. 028 <0.0.28 
29. Etm·Il::e1.zere 6.2Jo.cm <0.011 
3J. rr., r-X,·lere ( 1. 3-Dilreti"Flbenze:"lei <. 035 <0.035 

( 1. 4-D:ine tm·Ire~) 

31. o-)\vlere 35.000.cm 
( 1 .2-Dimeti{vlbenzere) 

32. Styrene 
33. BraiDfo:rm 

34. 1. 1.2.2-Tetra.::hloroeth:me 
35. 1-~tm·Ietnvlbenzere 

( lsqJ:rq:y lbenzere ) 
36. 1. 2.3-T:r ichlorc::p:rq:are 

37. Br~zere 
38. 2-0llorotoluene 

( 1-M:!t fl\rl-2-chlorot:elzene) 
39. n-P.rqJy I benzene 

40. 4-0llorotoluene 
( 1-M=tttvl-4-chlordJenzere) 

41. 1. 3,5-Tr inetttylbenzere 
42. 1, 1-Dinetm·lethvlbenzere 

( tert -B..ltyl bemere) 

43. 1, 2,4-Trinetnylta"lzere 
44. 1. 3-Di ch lo:rd:lenzere 

<0. 035 
<1J. ow 

4J. 023 
<0. 017 

~.038 

<0. 031 
<0. 023 

~.038 

~.022 

<0.014 
<0.019 

~- 0.28 
<0.027 

<Cl.OJO 

<J.035 
<0.040 

<0.023 
<O.Oli 

<0.038 

<C.031 
<C.023 

<0.038 

<0.022 

<0.014 
<O.Q19 

<0.028 
<0.027 

scm 
S(XX) 
S(XX) 

S(XX) 
S(XX) 
5(XX) 

5(XX) 

scm 
scm 

scm 
scm 

SCXX> 

5CXX> 
scm 

scm 

SCXX> 

scm 
SCXX> 

scm 
SCXX> 

Practical Q.Jantitaticn 
Limit (RJ.,) 
w4 (gi?) 

2CXXX) 
2CXXX) 

2CXXX) 

2CXXX) 

2CXXX) 
2CXXX) 

2CXXX) 
2CXXX) 

2CXXX) 

2CXXX) 
2CXXX) 

2CXXX) 

2CXXX) 

2CXXX) 
2CXXX) 

c 
(_, 

LABORATORY DIRECTOR 



M:ntgpnery WatSJI 
~ Science 0::urt 
Mrlison, WI 53705 

ENVIRONMENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053-3203 
7081967-6666 
FAX: 7081967-6735 

LABORATORY REPORT 124776 

Project NJ.: 10972-oo1 
Project Nane : !C3 J}dt 

Rep:lrt I:Bte: 6/Z"!/95 
Sample Received: 6/21/95 

IB te .bfla lyzed: 6/'215/95 
Sanple I:escripticn: Grcurm.ater, !C3-~/0rJ~H-{)1 
Sanp le NJ. : 21204 

on:entrat icn Ptethai ~tectirn 
Fmni IN Limit (MIL) 
~ B=laic==-_ __,ug=/L<-=-.u:CR?:.::.b=)'--
(gt>) (!P>) 

45. 1-~tll.Yl prq:JY!l::e1zene 
(sec-B.rtylbenzere) 

<5000 ~.019 5000 

46. 1 , <HJich lorcbenzere <5000 
47. 1-~thvl-4(1-meteyletll.Yl)benzere <5000 

(p-Isc:propy 1 toltEre) 

48. 1, 2-Dich lrctenzere 569,000 
49. Trans-1, 3-dichlorc:pr~ ~.014 

so. 1, 1, 2-Tr ichlorcethane ~.019 

51. 1' 3-Dich lorc:prcp::!I'E ~.017 

52. Di brcmx:hloranethane ~.024 

53. n-B.ltylbenz~ ~.028 

54. 1. 2-Dibrrno-3-dl.lorop:rq:ane ~.028 
55. 1. 2. +-Tr i chl or<::.h:!nzere ~.028 

56. N:l!=htffil ere 2,-HO.OOO 

51. Hexachlo:rc::Wtadiene 4J.O+l 
58. 1. 2 . .3-Tr i dllor <::.h:!nzere ~.012 

59. Br aJDChl oi'Cll"et rane ~.015 

ro. Me tll.Yl-t ert-tu tyl et rer ~.00 

61. Di -is:prcpylet rer ~.08 

62. rcetrne 1. 710.00) 
63. ~tty l E thY 1 Ketene 974,00) 

6+. MIEK 2.900,00) 

All results ccpressed as J:Pb unless otherwise indicated. 

Wisa:nsin Certified Latomtary #9998888~ • 

~.024 

~.017 

~.035 

~.014 

~.019 

~.017 

~.024 

~.028 

~.028 
~.028 

~.052 

~ 

~.0+1 

~.042 

~.015 

~.08 

~.08 

<:0.0 
<10.0 

<10.0 

5000 
5000 

5000 
5000 
:ooo 

5000 
5000 
5000 

5000 
5000 
5000 

5000 
5000 
5000 

5000 
5000 

5000 
5000 

5000 

. -lmlysis pe:rfarmd in accordlna: with sw-846 JZth:xi ~60. andAJ:Plicable WI-rnR R~Jaticns. 

ll"e o::mtents of this report apply to the Salq)!e are.lyzed. 

Practical QJantitatim 
Limit (IQ..) 
yg/L (gi?) 

:l)Qh 

:lJCOO 
:l)OO) 

3)00) 
:l)OO) 

:l)OO) 

3)00) 
:l)OOJ 

:l)OO) 

::JJOO) 

3)00) 
:l)OO) 

J)OO) 

3)00) 

2C<XX) 

2C<XX) 

:nm 



ENVIRONMENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove. Illinois 60053-3203 
7081967-6666 
FAX: 7081967-6735 

LABORATORY REPORT 125409 
M:ntgJnery Wats:::n 
CD;! Sc ien:e C'aJrt 
M:rliron, WI 53705 

Project !'b.: 4ffi7. 01Xl 
Project~: iC3 
Sanple I:esc:ripticn: Gro.m:lnater, !CS-~/OFCA2-Q 1 
Sanple !'b. : 222J2 

ctn;entrnt im 
futni IN 

Cbqn.ni ~ Blari: 
{g:b) (gi>) 

1. Dichlora:i ifh.oraJetmrE <).053 <0.053 
2. Oll CJIUiet rnre <).022 <0.022 
3. Vinyl Qlloride 00.0 <O.OZ7 

4. Br Cliillet h:lr'e <J. 0"'...5 <0.025 
5. Ol.l()I"();!t h:lr'e 23) <0.021 
6. Tr idiloroflu:rraJeth:me 34.3 <O.OZ7 

7. 1, 1-Didllorcet:t-ere 00.2 <0.018 
8. Di dlloroneth:me 2XXX) <0.012 
9. Tr ans-1, 2-Didi lorcet :!-ere XJ_o <0.033 

10. 1, 1-Dichlorcetl'l:lre 74:nJ <0-012 
11. Cis-1,2-Didllorretrere 451 <0.02.0 
12. 2, 2,-Dichlorcprc:p:'lre <J_Q29 <0.029 

13. Ol.loroform 1940 <0.028 
14. 1, 1,1-Trichlorcethane 16..-<:'{() <0-013 
15. 1' 2-Dich lorret rnre SQJ <0.022 

16- 1, 1-Didhloropropene <J. 013 <0.013 
17. Be~ 71~ <0.02'=: 
18. Cartx:n Tetrachloride <).032 <0.032 

19 _ Tr idlloroetrene 3610 <0.019 
20. 1 ' 2-Dich loroprq:are <fj_017 <0.017 
21. Di brrnmet~ <fj, 033 <0-033 

22. Brcm:xiichloranetrnre <fj.014 <0.014 
23. Cis-1,3-Dichlo:rcprcpene <fj, 031 <0.031 
24. 1bluen: '22SXJ <0-022 

Re{:ort I:Rte: 6/29/95 
Sanp le Received: 6/21/95 

I:ate .Analyzed: 6/28/95 

~thcd IEtectim Practical Q.Jantitatim 
Um:it (MIL) Limit (RJ.) 
~ {nlb} ygiL (g:b) 

0.053 0-223 
0.022 0.092 
O.OZ7 0-117 

0.025 0.105 
0.021 0.091 
0.027 0.117 

0.018 0.078 
0.012 0.052 
0.033 0.133 

0.012 0.052 
0.030 0.1Xl 
0.029 0.119 

0.028 0_118 
0.013 0.053 
0.0"'..2 0.092 

0.013 0.053 
0.025 0_105 
0.032 0.132 

0.019 0.079 
0.017 0_077 
0.033 0.133 

0.014 0.054 
0.031 0.131 
0.022 0.092 

J) c :;,d_,J~ I-"' (j (/).::..!_- (_. 

LABORATORY DIRECTOR 

~""' 



Mntgonezy Wats:n 
<re Sc ien::e O::mt 
M:rlis:m, wr 53705 

ENVIRONMENTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove. Illinois 60053-3203 
7081967-6666 
FAX: 7081967-6735 

LABORATORY REPORT 125409 

Project NJ.: 4m7. 012J 
Project N:me : /C3 

Rerort r:ate: 6/'29/95 
Sample Received: 6/21/95 

r:a te Pra lyzed: 6/ZS/95 
Sanple r:escr iptirn: Grw~ter, ICS-~/OR:A2-G 1 
Sample NJ.: 22202 

.,....., .• ..,.ii' - re•·asaoD:O~I<llltiliiiOi""''""''~«3fti)'§E5jiSII!:i:-ilil--~------l&:ll:=nrnll:lll:l:t":EICI.,..ISI&~'21>C""fi~"'"""·:;.::··-!::l'i'S'"'~-·~,.....DI....:.~Y';'4:!.·~~-':l:'":i 

<l::Jx:entrat im tethcd ~tectim 
!burl IN Limit (MIL) 
~ =B=laic=--l.E=/L=-..l(..r:::lJJ?c:..:b~)-
~) (JP>) 

25. Th t:radll orrethere 2450 <0.034 
26. 1, 2-Dibran::ethare (EI:B) 
Z7 . OllOI"Cl:enzere 

<0. 011 <0.011 
2. 68 <0.025 

28. 1, 1,1 ,2-Tetrachlorce thare <0. 028 
29. Etmrlren~ 664 
.)). m, p-Xylere (1, :H:)i..netl'zy'ltenzene)425 

( 1, 4-Dire teyltenzene) 

31. o-Xylere (1,2-Di.nethyltenzere) 984 
32. Styrere 33.3 
33. BraiDform <0. 040 

34. 1, 1,2,2-Tetrachlorrethare 3.92 
35. 1-~ttwleteylbenzere 33.8 

(I~:rcpylb~) 

36. 1, 2,3-Tr ichlorcprq:a.re <0. 0.38 

37 . BrCIJI:b:n zere 0.62 
38. 2-0llorotoluene 2.69 

( h\et hY 1-2-chloro b::lzene) 
39. n-Prr.py 1 renzme 34.1 

40. 4--0llorotoluene 6.23 
( h\e thY l-4-chlorc:b:'llzene) 

41. 1. 3, 5-Tr ilretey ll:e1ze ne 109 
42. 1, 1-Di.neteyletl'zy'lbenzere 40.5 

( tert -B.lty 1 b:mene) 

43. 1. 2, 4--Tr :iiiethY ll:e1ze re 396 
44. 1, :H:)idllorctenzere 0. Zi 

<0.028 
<0.011 
<0.035 

<0.0~ 

<0.035 
<0.040 

<O.CP...3 
<0.017 

<0.038 

<0.031 
<O.CP...3 

<0.0.38 

<0.~ 

<0.014 
<0.019 

<0.028 
<0.027 

0.034 
0.011 
0.025 

0.028 
0.011 
0.035 

0.030 
0.035 
0.040 

0.023 
0.017 

0.038 

0.031 
0.023 

0.038 

0.022 

0.014 
0.019 

0.028 
0.027 

Practical Q.altitatirn 
Lim:i t (RJ.) 
ugiL (gb) 

0.144 
0.041 
0.105 

0.118 
0.051 
0.145 

0.1~ 

0.145 
0.170 

0.093 
0.067 

0.158 

0.131 
0.093 

0.158 

0.092 

0.054 
0.079 

0.118 
0.107 

E. 
LABORATORY DIRECTOR 



ENVIRONMENTAL 
MONITORING AND 
TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove. Illinois 60053-3203 
708/967-6666 
FAX: 7081967-6735 

LABORATORY REPORT 125409 
Mntgpuery Watscn 
O'l:! Sc ierx::e Chlrt 
M:rliron, WI 53705 

Project !'b.: 4(JT7. 01~ 

Project !lane : .PC3 
Sanp 1 e I:escr ipt im : Gro.J.rrl,t,ate r, .PC3 -S[I> /0 K:A2-Q 1 
Sample Nb.: 22202 

RepJrt rate: 6/-:E/95 
Sample Received: 6/21/95 

D3. te .Analyzed: 6/28/95 

--~~--------------.-aa~ma~~&§am~m&~.m~=san-..-.... -.-.as~=--=-=~mm~··~~ 
O:n:entrat im lethal I:etectirn Practical QJantitaticn 

Fbl.Di IN Limit (MIL) Limit (IQ:..} 
~ =B=hric=:...._--=ug=,IL<-=-(u:::W=b:::...<)_ ugiL (gb) 
(!PJ) (gi>) 

45. 1-~thY l prqJY 1 b;nzene 
( sec-futy !benzene ) 

12.8 <0.019 

46. 1, 4-DichlordJenzere 0. 74 
47. 1-~thvl-4( 1-rnetl'zy'letlwl )benzene 24. 1 

(p-Iscprcpy 1 toluere) 

48. 1. 2-Didllord:enzene 10.4 
49. Trans-1, ~ichlorcprq::En! <).01-t 
50. 1, 1,2-Tridtloroetrnne ~.019 

51. 1, 3-Dich lorcprq:are ~.01'7 

52. Di brcm:x;hloronet.IE:ne ~.024 

53. n-&ltylbemere 51.9 

54. 1, 2-Dibrcm:r}-dlloroprq:an.e ~.028 

55. 1, 2,~TridtlordJenzere ~.028 

56. N:lt=html ene 37.6 

57. Ii!xachlo:rcb..ltadiene ~- ().+1 

58. 1, 2, }-Tr idtlorc±enzere ~.0:+2 

59. Brcmx:hl OIUIEt hare ~.015 

to. ~tnvl-tert-b.ltyl ether ~.00 

61. Di-iscprqJylether ~.00 

62. Pcetcre 241, ceo 

63. t.eteyl EthYl KetcrE Z72. ceo 
64. MIIK 29' f:{JJ 

<0.024 
<0.017 

<0.035 
<0.014 
<0.019 

<0.017 
<0.024 
<0.028 

<0.028 
<0.028 
<0.052 

<0."041 
<0.042 
<0.015 

<0.00 
<0.00 

<lceo 

<lCXX) 
<lCXX) 

All results cocprossed as j:pb unless otherwise indicated. 

Wisa:nsin ~rti fied Lal:ora.tocy ~99888890. 

0.019 

0.024 
0.017 

0.035 
0.014 
0.019 

0.017 
0.024 
0.028 

0.028 
0.028 
0.052 

0.041 
0.042 
0.015 

0.00 
0.00 

1000 

1000 
1000 

0.079 

0.104 
0.067 

0.145 
0.054 
0.079 

0.067 
0.104 
0.008 

0.118 
0.118 
0.222 

0.171 
0.172 
0.065 

0.17 
0.2 

1000 

lOCO 
1CCO 

Aral.ys is !='fa:m:d in ac=-cbnce with Sw-846 m:tlrd 3:260, and AI:Pl ic::able WI -i:NR R~ lat icns. 

1h: amterrts of this report apply to the sauple arn.lyzed. No dt.pl ic::ation of this ::fJ is a.lloi<Ci exa:pt it O'lt irety. 

I ;; c: .J ' 
O>t-.1...!'~ C. C.).l..jJJ 

LABORATORY DIRECTOR 
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~ROM :MONTGOMERY W~TSON 

MONTGOMERY WATSON 
Analytical Testing Services 

708 691 5133 

IMORGAIIIC REPORT 
ACS 

GRIFFITH lM 

Project MuAber: 4077.0120 

Reporting 

1995.07-05 17=46 1*761 P.02/04 

Unive~sitv Rtsc~rch P3rk 
One Science Coun: 
M~oison. Wisconsin 53711 
Tsl:608 231 .;747 • Fax: 508 231 ~m 

Analysis 
Sample I Descrtptlon Test Result Limit Matrix Units Date Date 

L10972·002 ACS·S8P/OFtA1• Biochemical Oaygen DePend 
01 

WI Lab certfffeatfon IDf: 113138300 

8370 

lNOilG • 1 

GrOI.W'ICIH20 11111/L 

Chlc'd: ~ App'd:~ 
Dau App'd: lt\Z."'\It) 



<f 
G 

' l'l G 

a.. 

lD 
<t .. 
['... 

w 
G 
I 

1'
G 

w 
(J1 
(J1 ... 

l'l 
l'l ... 
Ul 

... 
(J1 
lD 

ro 
G 
1'-

• MON"RiiMERY WATSON CHAIN OF CUSTODY RECORD 

PROJECT NAME: PR~ECTI: "j) /1-t!..f "'7?. o/?o 
CITYOR/tXit 

II) 

~ -:;;;p ~ /" /) STATE: a: 
w 
z 
~ 

SAMPlrYl.J4/~• z 
0 
0 
u. 

~ ~\) 0 
COLLECTION COLLECTIOH -~~& SAMPLE 10 0 

DATE TIME z 

1~~/J".{iJ /:JOD ~All. /lcS ~ ~(J{!f /- ~ I ~ ~. 
~ ·J .r::'lr- I~O{J ~ 

~..t,..,.,J. Afl.J- SN /tJrCI" I -o I '-1 LX 
D-·1~---'iY lr.n 0 ~~. A.J.) ·kS-SA/'/dFt,/1/---D I J 1/\ 

SPECIAL INSTRUCTIONS: I 
RECEIVED: ~ACT ~ICE TEMP ____ oF 

RELINOUistiE 0 BY: 

RECEIVED BY: 

RECEIVED BY: 

c-o-c 

. SPECLAL 
INSTRUCTIONS: 

QPECFA 
Owl LUST 

0fl£T307 

0REPORT ORY WT 

OoTHER: 

1P5 -fls· 
ROAI\RKS 

TURNAAOUNO 

Oz WEEJ<S (staodard) 

OIWEEK 

0:JDAYS 

~ARc Vvt ,. a;( 

/r3 

LABUSEONLV 

MATRIX LAB NO. 

9 •d17.~S1to Jl3, v VCA7..<-~ 

~~ }D ~.j_ ?O '7/ 'J(_ J -Cr-Q 
tj•_ ~p,, ~ l¥-60a 

rPAOJ~GA.:~/1/ /4: 
~ ~-"~//"/" 

t' 

TIME 

{I :J).., 

NAME OF COURIER: -~b-..e:.~-.F----L.!.~--
AIABIU. NUMBER: jt23 ', 7.;:JC, L 



FROM !MONTGOMERY W~TSON 71218 691 5133 1995.1217-1215 

dft\ MONTGONIERY WATSON . 'UI/ Analytical Testing Service& METHOD REFERENCES 

University Research Park 
OnP. s~il!rlC~ Court 
Madison, Wis~unsin 53711 
Tel: 606 :Z31 47~7 • F<u: soa 231 4777 

Analytas Aqueous Non-Aqueous 

Acidity 305.2 -
Alkalinity, Total 310.1 I 310.2 -
Alkalinity, Phenolohthalein SM2320 . 
Alkalinitv, Bicarbonate SM2320 -
Alkalinity, Carbonate SM2320 . 
BOD-5 day SM6210.4500-0 -
Carbon. Percent Organic - 29-3.5.3 
Carbon, Total Organic (TOCI 415.1 -
Chloride 325.2 . 
Chlorine, Residual 33o.s· -
Chromium, Hexavalent SM3500D -
coo 410.4 -
Cyankle, Total 335.3 9012 
Cyanide, Amenable 335.1 9012 
Cyanide, Reactive SW7.3 SW7.3 
Density SM2710F SM2710F 
Flashpolnt, Closed Cup SW1010 SW1010 
Flashpoint, Open Cup ASTMD4206 ASTMD4206 
Fluoride 340.2 -
Hardness, Total 130.1 . 
Nitrogen, Ammonia 350.2 350.2 
Nitrogen, Nitrate 353.2 . 
Nitrogen, Nitrite 353.2 . 
Nitrogen, Nitrate +Nitrite 353.2 -
Nitrogen, Total Kjeldahl ITKNl 351.3 351.3 
Nitrogen, Total Organic ITONl 350.2 & 351 .3 350.2 & 351 .3 
Oil & grease 413.1 9071 
Oil &. grease (Polar) 413.1 9071 

· Oil &. grease (Non-polar) S620F -
Paint Filter Test 9095 9095 
pH 150.1 9045 
Phenol. Total 420.2 9066 
PhosphoNs, Total 365.1 365.1 
Phosphorus, Ottho 365.2 -
Solids, Total 160.3 160.3 
Solids, Total Dissolved 160.1 -
Solids, Total Suspended 180.2 -
Solids, Total Volatile 160.4 . 
Solids, Total Volatile Suspended 160.4 -
Specific Conductance 120.1 -
Specific Weight SM2710F SM2710F 
Sulfate 375.2 -
Sulfide, Total 376.1 9030 
Sulfide, Reactive I SW7.3 SW7.3 
Sulfite 377.1 . 
Turbidity 180.1 . 
TRPH 418.1 & 9073 418.1 & 9073 

SW848, •rest Mathodt for Evaluating Solid Waste", 3rd Ed., December 1987. 

EPA-600, "Methode for Chemical Anelyais of Water end Wastes". Mlll'oh 1884. 

Standard Methods tor the Examination of Water end Waatewetor•, 17th EdltiDn, 1988. 

ASTM, Annual Book of American Society for Testing and Materlala Stai'ICierde, 1983, Volume 8.01. 

Methode tor Soil Anelysls, 2nd Ed. 



BENCH SCALE TREATABILITY STUDIES 

ANALYTICAL DATA 

PGCS - Influent and Effluent from Vulcan 
1:4 mixture - Influent from Vulcan 

Inorganic Compounds 
Volatile Organic Compounds 

Semi-Volatile Organic Compounds 

August, 1995 



XXXXXXXXXXXXXXXXXXXXXXXXXXXXXX INHOUSE ONLY: MONTGOMERY WATSON ANALYTICAL TESTING SERVICES XXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

LOGIN (#OF SAMPLES): 11314 ( 3) 

SAMPLE DATE: 31-JUL-95 

MATRIX: WasteH20 

REPORT: COMPLETE 

REISSUE 

COMMENTS: 

LABORATORY TRANSMITTAL 
4077.0120 

ACS 

DATE: 18-AUG-95 

j{cu..f TO: 

OFFICE: MADISON CHICAGO 

DETROIT MILWAUKEE 

PHILADELPHIA OHIO 

c~··. 
·/ 

~========= IF YOU HAVE ANY QUESTIONS, PLEASE FEEL FREE TO CALL DENNIS LINLEY AT (608)231·4755. ===========~=========~= 

Received Date: 01-AUG-95 
Report Due Date: 13-AUG-95 
Corrments: ·><· 

Subcontract Work: T-TOC-3 

Soils: 

Organic: PCBSANAL-3 SVPPANAL-3 

Wet Chern: ALK-3 
S04·3 

Metals: AG-3 
PB-3 

AS-3 
SB-3 

BOD-3 
TDS-3 

BE-3 
SE-3 

Subcontract Work: A·VOC8240-3 

Soils: 

Organic: 

Wet Chern: 

Metals: 

CL-3 
TSS-3 

CA-3 
TL-3 

TEST RESULTS ENCLOSED OR PREVIOUSLY REPORTED 

CD-3 
ZN-3 

COD-3 HD-3 

CR-3 cu-3 

OUTSTANDING TEST RESULTS 

O+GSEP-3 

FE-3 HG-3 

PH-3 

MG-3 MN-3 Nl-3 



MONTGOMERY WATSON 
Analytical Testing Services 

STANDARD REPORT FOOTNOTES 

A1 Elevated quantitation limit due to low sample volume. 

A2 Elevated quantitation limit necessary to overcome interference. 

University Research Park 
One Science Caun 
Mad1son. Wtsconstn 5371 ~ 
Te!: 608 231 4747 • Fax: 608 231 4777 

A4 Result should be considered estimated due to sample-related problems encountered during analysis. 

All Sample received past recommended hold time. 

Al2 Analysis requested past recommended hold time. 

Al3 Initial analysis performed within hold time; confirmation analysis performed past recommended hold time. 
Results from repeat analysis are reported. 

Al4 Initial analysis performed within hold time; necessary dilution performed past recommended hold time. 
Results from repeat analysis are reported. 

A15 Result should be considered estimated; analyte detected in method blank. ______ @ __ _ 

A17 Result should be considered estimated as indicated by method QC. 

M3 Total analysis performed due to insufficient solid for TCLP extraction. 

G 1 Result should be considered estimated, concentration exceeds working calibration range. 

G2 Elevated quantitation limit due to the concentration of petroleum hydrocarbons in the sample. 

G3 Elevated quantitation limit due to the concentration of non-specific hydrocarbons in the sample. 

G4 Analyte coelutes with ___ ; result calculated from calibration standards in a 1: 1 ratio of these two 
compounds. 

G5 Sample required extensive cleanup; Endrin Aldehyde is not recovered from these techniques. 

G6 Petroleum-type odor detected from this sample. 

G7 Elevated quantitation limit due to the concentration of PCBs in the sample. 

G8 Result should be considered estimated due to coelution with an additional hydrocarbon product. 

G9 Results are influenced by the presence of extraneous peaks which are not representative of petroleum 
hydrocarbon products. 

G 10 Presence of one or more unidentified peaks eluting earlier than the retention time window. 

G 11 Presence of one or more unidentified peaks eluting later than the retention time window. 

G12 Result is estimated. The method used is a screening procedure for this compound. 

G 13 Measurement performed using test strips. 

G 15 n-Nitrosodiphenylamine decomposes in the GC inlet and cannot be separated from Diphenylamine. 

G 16 Measurement upon receipt performed using test strips. Adjusted to pH <2. 

G 17 Results are influenced by the presence of extraneous _peaks which are not representative of petroleum 
hydrocarbon products. Final results pending GC/MS confirmation. 

G 18 An LCS/LCS duplicate was performed in lieu of an MS/MSD due to insufficient sample volume available 
for the MS/MSD analysis. 

G:\DMGMTIFNOTERPI".DOC 
Rc:viacd 5/18/95 
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MONTGOMERY WATSON 
Analytical Testing Services 

METHOD REFERENCES 

Analytes Aqueous 
Acidity 305.2 
Alkalinity, Total 310.1/310.2 
Alkalinity, Phenolphthalein SM2320 
Alkalinity, Bicarbonate SM2320 
Alkalinity, Carbonate SM2320 
BOD-5 day SM5210,4500-0 
Carbon, Percent Organic -
Carbon, Total Organic (TOC) 415.1 
Chloride 325.2 
Chlorine, Residual 330.5. 
Chromium, Hexavalent SM3500D 
COD 410.4 
Cyanide, Total 335.3 
Cyanide, Amenable 335.1 
Cyanide, Reactive SW7.3 
Density SM2710F 
Flashpoint, Closed Cup SW1010 
Flashpoint, Open Cup ASTMD4206 
Fluoride 340.2 
Hardness, Total 130.1 
Nitrogen, Ammonia 350.2 
Nitrogen, Nitrate 353.2 
Nitrogen, Nitrite 353.2 
Nitrogen, Nitrate +Nitrite 353.2 
Nitrogen, Total Kjeldahl (TKN) 351.3 
Nitrogen, Total Organic (TON) 350.2 & 351.3 
Oil & grease 413.1 
Oil & grease (Polar) 413.1 
Oil & grease (Non-polar) 5520F 
Paint Filter Test 9095 
pH 150.1 
Phenol, Total 420.2 
Phosphorus, Total 365.1 
Phosphorus, Ortho 365.2 
Solids, Total 160.3 
Solids, Total Dissolved 160.1 
Solids, Total Suspended 160.2 
Solids, Total Volatile 160.4 
Solids, Total Volatile Suspended 160.4 
Specific Conductance 120.1 
Specific Weight SM2710F 
Sulfate 375.2 
Sulfide, Total 376.1 
Sulfide, Reactive SW7.3 
Sulfite 377.1 
Turbidity 180.1 
TRPH 418.1 &9073 

Umversity Researcn Park 
One Science Court 
Madison. Wisconsin 53711 
Tel: 608 231 4747 • Fax: 608 231 4777 

· Non-Aqueous 

-
-
-
-
-
-

29-3.5.3 

-
-
-
-
-

9012 
9012 

SW7.3 
SM2710F 
SW1010 

ASTMD4206 

-
-

350.2 
-
-
-

351.3 
350.2 & 351.3 

9071 
9071 

-
9095 
9045 
9066 
365.1 

-
160.3 

-
-
-
-
-

SM2710F 

-
9030 

SW7.3 

-
-

418.1 & 9073 

SW846, •rest Methods for Evaluating Solid Waste", 3rd Ed., December 1987. 

EPA-600, •Methods for Chemical Analysis of Water and Wastes•, March 1984. 

Standard Methods for the Examination of Water and Wastewater•, 17th Edition, 1989. 

ASTM, Annual Book of American Society for Testing and Materials Standards, 1983, Volume 6.01. 

Methods for Soil Analysis, 2nd Ed. 

• With Modifications 



MONTGOMERY WATSON 
Analytical Testing Services 

Analytes ICP 
Aluminium 6010 
Antimony 6010 
Arsenic 6010 
Barium 6010 
Beryllium 6010 
Boron 6010 
Cadmium 6010 
Calcium 6010 
Chromium, Total 6010 
Cobalt 6010 
Copper 6010 
Iron 6010 
Lead 6010 
Magnesium 6010 
Manganese 6010 
Mercury -
Molybdenum 6010 
Nickel 6010 
Potassium -
Selenium 6010 
Silver 6010 
Sodium 6010 
Strontium 6010 
Thallium 6010 
Tin 6010 
Titanium 6010 
Vanadium 6010 
Zinc 6010 

METHOD REFERENCES 

Soil/Groundwater 
Flame Furnace cv ICP 
7020 - - 200.7 
7040 7041 - 200.7 

- 7060 - 200.7 
7080 7081 - 200.7 
7090 7091 - 200.7 

- - - 200.7 
7130 7131 - 200.7 
7140 - 200.7 
7190 7191 - 200.7 
7200 - - 200.7 
7210 - - 200.7 
7380 - - 200.7 
7420 7421 - 200.7 
7450 - - 200.7 
7460 - - 200.7 

- - 7470/7471 
7480 - - 200.7 
7520 - - 200.7 

SM3500D - - -
- 7740 - 200.7 

7760 7761 - 200.7 
SM3500D - - 200.7 

- - - 200.7 
7840 7841 - 200.7 

- - - 200.7 

- - - 200.7 
7910 7911 - 200.7 
7950 - - 200.7 

SW846, wrest Methods for Evaluating Solid Wastew, 3rd Ed., December 1987. 

EPA-600, wMethods for Chemical Analysis of Water and Wastesw, March 1984. 

Un1versity Research Park 
One Sc1ence Coun 
Madison. Wisconsm 53711 
Tel: 608 231 4747 • Fax: 608 231 4777 

Wastewater 
Flame Furnace cv 
202.1 - -

- 204.2 -
- 206.2 -

208.1 208.2 -
210.1 210.2 -

- - -
213.1 213.2 -
215.1 - -
218.1 218.2 -
219.1 - -
220.1 - -
236.1 - -
239.1 239.2 -
242.1 - -
243.1 - -

245.1 
246.1 - -
249.1 - -

SM3500D - -
- 270.2 -

272.1 272.2 -
SM3500D - -

- - -
279.1 279.2 -

- - -
- - -

286.1 286.2 -
289.1 - -

Standard Methods for the Examination of Water and Wastewater•, 17th Edition, 1989. 



MONTGOMERY WATSON 
Analytical Testing Services 

Compounds 

Alcohol 

BEXT 

ORO 

GAO 

Fatty Acids 

Herbicides 

Pesticides 

Pesticide/PCBs 

PCBs 

PCBs 

PCP/PHEN 

PNA IGC/MS) 

PNA IHPLC) 

PVOCs 

SVOCs 

TPH 

TRPH 

VOCs 

VOCs 

Solids, Total 

METHOD REFERENCES 

Soil/Groundwater 

8015. 

802o••• 

Modified ORO 

Modified GAo••• 

8015· 

8150 

8080 

8080 

8080 .. 

808o•••• 

804o•••• 

8270 

8310 

802o••• 

8270 

D-3328-78• 

418.1 & 9073 

8021 

8010/802o··· 

160.3 

University Research Park 
One Science Court 
Madison, Wisconsin 53711 
Tel: 608 231 4747 • Fax: 608 231 4777 

Wastewater 

8015· 

602 

Modified ORO 

Modified GAO 

8015· 

8150 

608 

608 

608 

608 

804o•••• 

8270 

8310 

8020 

8270 

D-3328-78• 

418.1 &9073 

8021 

601/602 

160.3 

SW846, ·rest Methods for Evaluating Solid Waste•, 3rd Ed., December 1987. 

EPA-600, ·Methods for Organic Chemical Analysis of Water and Wastes·, 
March, 1984. 

ASTM, • Annual Book of ASTM Standards·, 1990. 

Wisconsin DNA Modified 9073 TRPH, PUBL-SW-140, Wisconsin DNA, 
April 1992. 

Wisconsin DNA Modified ORO, PUBL-SW-141, Wisconsin DNA, July 1993. 

Wisconsin DNA Modified GAO, PUBL-SW-140, Wisconsin DNA, July 1993. 

• With Modifications 
• • With Modfications for Oil Matrix 

• • • With Modfications for Soil Gas Matrix 

• • • • With Modifications for Wipe Matrix 



MONTGOMERY WATSON 
Analytical Testing Services 

INORGANIC REPORT 
ACS 

GRIFFITH IN 
Project Nunber: 40n.0120 

Reporting 
S~le t Description Test Result Limit 

..................... --------------- --------------------------- ------------ ----------
l11314-001 INF BLEND (4:1) Alkalinity, Total 812 10 

(LOW: HIGH) Antimony < 0.05 0.05 
Arsenic 0.008 0.001 
Beryll iun < 0.005 0.005 
Biochemical Oxygen Demand 1980 
caaniun < 0.005 0.005 
Calciun 166 1.00 
Chemical Oxygen Demand 6400 20 
Chloride 411 2 
Chromiun, Total < 0.01 0.01 
Copper 0.04 0.02 
Hardness, Total 600 10 
Iron 5.58 0.02 
Lead 0.0023 0.0015 
Magnesi1.111 33.9 1.00 
Manganese 0.57 0.01 
Mercury < 0.0002 0.0002 
Nickel 0.13 0.02 
Oil and Grease 10 
Seleniun < 0.004 0.002 
Silver < 0.01 0.01 
Solids, Total Dissolved 1540 20 
Sol ids, Total Suspended 270 2 
Sulfate 44 10 
Thall iun 0.001 0.001 
pH 8.25 0.01 

WI Lab Certification ID#: 113138300 
INORG - 1 

Matrix 

---------
lolasteH20 
lolasteH20 
lolasteH20 
lolasteH20 
lolasteH20 
\lasteH20 
\lasteH20 
\lasteH20 
\lasteH20 
\lasteH20 
lolasteH20 
\lasteH20 
\lasteH20 
\lasteH20 
\lasteH20 
\lasteH20 
lolasteH20 
lolasteH20 
\lasteH20 
\lasteH20 
\lasteH20 
\lasteH20 
\lasteH20 
lolasteH20 
\lasteH20 
\lasteH20 

UniverSity Research Park 
One Science Court 
Mad1son. Wiscons1n 53711 
Tel: 608 231 4747 • Fax 608 231 4777 

Saqlle Analysis 
Units Date Date 

---------· --------- ---------
1119/L 
1119/L 
mg/L 
mg/L 
1119/L 
mg/L 
lllg/l 
lllg/l 
mg/L 
lllg/l 
1119/L 
1119/L 
1119/L 
1119/L 
lllg/L 
1119/L 
mg/L 
mg/L 
1119/L 
mg/L 
1119/L 
mg/L 
1119/L 
rng/L 
1119/L 
s.u. 

31-JUL-95 09-AUG-95 
31-JUL-95 17-AUG-95 
31-JUL-95 07-AUG-95 
31-JUL-95 14-AUG-95 
31-JUL -95 02-AUG-95 
31-JUL-95 11-AUG-95 
31-JUL-95 10-AUG-95 
31-JUL-95 08-AUG-95 
31-JUL-95 03-AUG-95 
31-JUL-95 14-AUG-95 
31-JUL-95 08-AUG-95 
31-JUL-95 07-AUG-95 
31-JUL-95 14-AUG-95 
31-JUL-95 11-AUG-95 
31-JUL-95 10-AUG-95 
31-JUL-95 08-AUG-95 
31-JUL-95 03-AUG-95 
31-JUL -95 14-AUG-95 
31-JUL-95 04-AUG-95 
31-JUL-95 07-AUG-95 
31-JUL-95 15-AUG-95 
31-JUL-95 02-AUG-95 
31-JUL-95 07-AUG-95 
31-JUL-95 07-AUG-95 
31-JUL-95 16-AUG-95 
31-JUL-95 01-AUG-95 

Chk'd: M_ App'd: (f({r, 
Date App'd:ro/11/q$ 



MONTGOMERY WATSON 
Analytical Testing Services 

INORGANIC REPORT 
ACS 

GRIFFITH IN 
Project Number: 4077.0120 

Reporting 

Sa""le # Description Test Result Limit 

-----·---- --------------· --------------------------- ------------ ----------
L11314·002 LOW STRENGTH Alkalinity, Total 14 10 

EFFLUENT Antimony < 0.05 0.05 
Arsenic 0.002 0.001 

Berylli~ < 0.005 0.005 
Biochemical Oxygen Demand 11 

caani~ < 0.005 0.005 
Calciun 154 1.00 
Chemical Oxygen Demand 44 20 
Chloride 13 2 
Chromi~, Total < 0.01 0.01 
Copper 0.11 0.02 
Hardness, Total 554 10 
Iron 5.24 0.02 
Lead < 0.0015 0.0015 
Magnesi~ 32.6 1.00 
Manganese 0.69 0.01 
Mercury < 0.0002 0.0002 
Nickel 0.02 0.02 
Oil and Grease < 1 

Seleni~ < 0.004 0.002 
Silver < 0.01 0.01 
Sol ids, Total Dissolved 802 20 
Sol ids, Total Suspended 4 2 
Sulfate 535 10 
Thall i~n < 0.001 0.001 

pH 3.88 0.01 

WI Lab Certification ID#: 113138300 
lNORG • 2 

Matrix 

---------
WasteH20 
WasteHZO 
WasteH20 
Wasteti20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
wasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteHZO 
WasteH20 

University Research Park 
One Sctence Court 
Madison. Wtsconsin 53711 
Tel: 608 231 4747 • Fax: 608 231 4777 

s.,.,le Analysis 
Units Date Date 

---------- --------· --------· 
111;/L 
~/L 

~/L 

~/L 

II'IQ/L 
II'IQ/L 
~/L 

II'IQ/L 
II'IQ/L 
mg/L 
II'IQ/L 
11'19/L 
~/L 

mg/L 
~/L 

mg/L 
~/L 

~/L 

IIIQ/L 
mg/L 
llllii/L 
11111/L 
IIIQ/L 
~/L 

~/L 

s.u. 

31·JUL·95 09-AUG-95 
31·JUL·95 14-AUG-95 
31·JUL·95 07·AUG·95 
31·JUL·95 14-AUG-95 
31·JUL·95 02-AUG-95 
31·JUL·95 11-AUG-95 
31-JUL-95 10·AUG·95 
31-JUL-95 08-AUG-95 
31-JUL-95 03-AUG-95 
31-JUL-95 14-AUG-95 
31-JUL-95 08-AUG-95 
31-JUL-95 07-AUG-95 
31·JUL·95 14-AUG-95 
31-JUL-95 11·AUG·95 
31-JUL-95 10-AUG-95 
31·JUL·95 08-AUG-95 
31-JUL-95 03·AUG·95 
31-JUL-95 14-AUG-95 
31-JUL-95 04·AUG·95 
31-JUL-95 07-AUG-95 
31-JUL-95 17-AUG-95 
31-JUL-95 02-AUG-95 
31-JUL-95 02-AUG-95 
31-JUL-95 07-AUG-95 
31-JUL-95 16-AUG-95 
31·JUL·95 01·AUG·95 

Chk'd: ~\._ App'd: (G({o 
Date App'd: 'I{ I~~~ 



MONTGOMERY WATSON 
Analytical Testing Services 

INORGANIC REPORT 

Project 

SBIJ1:lle # Description Test 
.............................. --------------- ---------------------------
L11314·003 LOW INF 1 THRU Alkalinity, Total 

10 Antimony 
Arsenic 
Beryll iun 
B i ochemi cal Oxygen Demand 
Caciniun 
Calciua 
Chemical Oxygen Demand 
Chloride 
Chromiun, Total 
Copper 
Hardness, Total 
Iron 
Lead 
Magnesiun 
Manganese 
Mercury 
Nickel 
Oil and Grease 
Seleniun 
Silver 
Sol ids, Total Dissolved 
Sol ids, Total Suspended 
Sulfate 
Thalliun 
pH 

Footnotes 

Sample # Test Footnote 

L11314-00, Selenium 
L11314·002 Selenium 
L11314·003 Selenium 

WI Lab Certification ID#: 113138300 

A2 
A2 
A2 

ACS 
GRIFFITH IN 
NI.Jitler: 40IT.0120 

Reporting 
Result Lilllit 

------------ ----------
469 10 

< 0.05 0.05 
0.002 0.001 

< 0.005 0~005 
11 

< 0.005 0.005 
151 1.00 
n 20 
13 2 

< 0.01 0.01 
< 0.02 0.02 

542 10 
2.09 0.02 

< 0.0015 0.0015 
32.3 1.00 
0.69 0.01 

< 0.0002 0.0002 
< 0.02 0.02 

2 1 
< 0.004 0.002 

< 0.01 0.01 
642 20 

12 2 
n 10 

< 0.001 0.001 
7.14 0.01 

INORG · 3 

Matrix 

---------
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
wasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 

Universitv Research Park 
One Sc1ence Court 
Madison. Wisconsm 53711 
Tel: 608 231 4747 • Fax: 608 231 4777 

Sllq)le Analysis 
Units Date Date 

---------- --------- .......................... 

~/L 

~/L 

~/L 

mg/L 
~/L 

~/L 

mg/L 
1119/L 
mg/L 
mg/L 
mg/L 
1119/L 
mg/L 
mg/L 
mg/L 
~/L 

mg/L 
mg/L 
mg/L 
1119/L 
~/L 

1119/L 
~/L 

mg/L 
mg/L 
s.u. 

31·JUL·95 09-AUG-95 
31 ·JUL ·95 14·AUG·95 
31·JUL·95 07-AUG-95 
31-JUL·95 14·AUG·95 
31·JUL·95 02-AUG-95 
31·JUL·95 11·AUG·95 
31·JUL·95 10·AUG·95 
31·JUL·95 10·AUG·95 
31-JUL-95 03·AUG·95 
31·JUL·95 14·AUG·95 
31·JUL·95 08·AUG·95 
31·JUL·95 07·AUG·95 
31·JUL·95 14·AUG·95 
31·JUL·95 11·AUG·95 
31·JUL·95 10·AUG·95 
31·JUL·95 08·AUG·95 
31 ·JUL·95 03·AUG·95 
31·JUL·95 14·AUG·95 
31·JUL·95 04·AUG·95 
31·JUL·95 07-AUG-95 
31·JUL·95 15·AUG·95 
31·JUL·95 02-AUG-95 
31·JUL·95 02·AUG·95 
31·JUL·95 07·AUG·95 
31·JUL·95 16·AUG·95 
31·JUL·95 01·AUG·95 

Chk'd: ~~(._ App'd:(A, 

Date App'd: 'alf'l~{ 



MONTGOMERY WATSON 
Analytical Testing Services 

SBIIflle lD Conpound 

---------------- ------------------------------
L11314-001 N-Nitrosodimethylamine 
INF BLEND (4:1) Phenol 
(LO\I:HIGH) Bis(2-chloroethyl) ether 

2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
Bis(2-chloroisopropyl) ether 
N-Nitrosodi-n-propylamine 
Hexachloroethane 
Nitrobenzene 
lsophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Bis(2-chloroethoxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2-Chloronaphthalene 
Dimethyl phthalate 
2,6-Dinitrotoluene 
Acenaphthylene 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
2,4-Dinitrotoluene 
Diethyl phthalate 
4-Chlorophenyl phenyl ether 
Fluorene 
4,6-Dinitro-2-methylphenol 
1,2-Diphenylhydrazine 
N-Nitrosodiphenylamine 
Hexachlorobenzene 
4-Bromophenyl phenyl ether 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl phthalate 

WI Lab Certification ID#: 113138300 

ORGANIC REPORT 
SEMIVOLATILE 

ACS 
GRIFFITH IN 

Project NU!ber: 4077.0120 

Reporting 
Result Dilution Limit 

------------ -------- ----------
< 50 50 
< 10 1 10 

190 12.5 10 
< 10 10 
< 10 10 
< 10 10 
< 10 10 
< 10 10 
< 10 10 
< 10 10 
< 10 10 
2300 12.5 10 
< 10 1 10 
< 10 10 
< 10 10 
< 10 10 
< 10 10 

11 10 
< 10 10 
< 20 20 
< 20 20 
< 10 10 
< 10 10 

170 10 
< 10 10 
< 10 10 
< 10 10 
< 50 50 
< 50 50 
< 10 10 

19 10 
< 10 10 
< 10 10 
< 50 50 
< 10 10 
< 10 10 
< 10 10 
< 10 10 
< 50 50 
< 10 10 
< 10 10 
< 10 10 

svoc - 1 

University Research Park 
One Sc1ence Court 
Madison. Wisconsin 53711 
Tel: 608 231 4747 • Fax: 608 231 4777 

Matrix Units Footnotes 

-------·-- ---------- -----------------
WasteH20 ug/L A4 
WasteH20 ug/L A4 
WasteH20 ug/L 
WasteH20 ug/L A4 
WasteH20 ug/L A4 
WasteH20 ug/L A4 
WasteH20 ug/L A4 
WasteH20 ug/L A4 
WasteH20 ug/L A4 
Waste H20 ug/L A4 
WasteH20 ug/L A4 
WasteH20 ug/L 
WasteH20 ug/L A4 
WasteH20 ug/L A4 

WasteH20 ug/L A4 
WasteH20 ug/L A4 
WasteH20 ug/L A4 
WasteH20 ug/L A4 
WasteH20 ug/L A4 
WasteH20 ug/L A4 
WasteH20 ug/L A4 
WasteH20 ug/L A4 
WasteH20 ug/L A4 
wasteH20 ug/L A4 
WasteH20 ug/L A4 
WasteH20 ug/L A4 
WasteH20 ug/L A4 
WasteH20 ug/L A4 
WasteH20 ug/L A4 
wasteH20 ug/L A4 
WasteH20 ug/L A4 
WasteH20 ug/L A4 
WasteH20 ug/L A4 
WasteH20 ug/L A4 
WasteH20 ug/L A4 
WasteH20 ug/L G15,A4 
WasteH20 ug/L A4 
WasteH20 ug/L A4 
WasteH20 ug/L A4 
WasteH20 ug/L A4 
WasteH20 ug/L A4 
WasteH20 ug/L A4 

Chk I d: \:$:, l:...App' d:((ij, 

Date App' d:<6h~lq{ 



MONTGOMERY WATSON 
Analytical Testing Services 

Salll)le ID c~ 

---------------- ------------------------------
L 11314-001 
INF BLEND (4:1) 
CLOW:HIGH) 

Fluoranthene 
Benzidine 
Pyrene 
Butyl benzyl phthalate 
3,3'-Dichlorobenzidine 
Chrysene 
Benz(a)anthracene 
BisC2-ethylhexyl) phthalate 
Di-n-octyl phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
lndenoC1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

Sample Date 
Extraction Date 
Analysis Date 
Analyst 

31-JUL-95 
04-AUG-95 
07-AUG-95 
Lisa Hill 

Method Reference EPA 600, Method 625 

Footnote codes : 

ORGANIC REPORT 
SEMIVOLATILE 

ACS 
GRIFFITH IN 

Project Number: 4077.0120 

Reporting 
Result Di lutfon Limit 

------------ -------- ----------
< 10 10 
< 50 50 
< 10 10 
< 10 10 
< 20 20 
< 10 10 
< 10 10 

11 10 
< 10 10 
< 10 10 
< 10 10 
< 10 10 
< 10 10 
< 10 10 
< 10 10 

Universitv Research Park 
One Science Court 
Madison. Wisconsin 53711 
Tel: 608 231 4747 • Fax: 608 231 4777 

Matrix Units Footnotes 

---------- ---------- -----------------
WasteH20 ug/L A4 
WasteH20 ug/L A4 
WasteH20 ug/L A4 
WasteH20 Ug/L A4 
WasteH20 ug/L A4 
WasteH20 Ug/L A4 
WasteH20 Ug/L A4 
WasteH20 ug/L A4 
WasteH20 ug/L A4 
WasteH20 ug/L A4 
WasteH20 ug/L A4 
WasteH20 ug/L A4 
WasteH20 ug/L A4 
WasteH20 Ug/L A4 
WasteH20 ug/L A4 

A4 = Result should be considered estimated due to sample-related problems encountered during analysis. 
G15 = n-Nitrosodiphenyl8111ine decarposes in the GC inlet and cannot be separated from Diphenylamine. 

WI Lab Certification ID#: 113138300 
svoc - 2 

Chk'd: ~1(_App'd:~ 
Date App'd:~/ft.[ff 



MONTGOMERY WATSON 
Analytical Testing Services 

S~le ID c~ 

---------------- ------------------------------
L11314-002 N-Nitrosodimethylamine 
LO'tl STRENGTH Phenol 
EFFLUENT BisC2-chloroethyl) ether 

2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
BisC2-chloroisopropyl) ether 
N-Nitrosodi-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Jsophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Bis(2-chloroethoxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2-Chloronaphthalene 
Dimethyl phthalate 
2,6-Dinitrotoluene 
Acenaphthylene 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
2,4-Dinitrotoluene 
Diethyl phthalate 
4-Chlorophenyl phenyl ether 
Fluorene 
4,6-Dinitro-2-.ethylphenol 
1,2-Diphenylhydrazine 
N-Nitrosodiphenylamine 
Hexachlorobenzene 
4-Braaophenyl phenyl ether 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl phthalate 

WI Lab Certification ID#: 113138300 

ORGANIC REPORT 
SEMI VOLATILE 

ACS 
GRIFFITH IN 

Project NU!Cer: 4on.o12o 

Reporting 
Result Dilution Lilllit 

------------ -------- ----------
< 50 50 
< 10 10 
< 10 10 
< 10 10 
< 10 10 
< 10 10 
< 10 10 
< 10 10 
< 10 10 
< 10 10 
< 10 10 
< 10 10 
< 10 10 
< 10 10 
< 10 10 
< 10 10 
< 10 10 
< 10 10 
< 10 10 
< 20 20 
< 20 20 
< 10 10 
< 10 10 
< 10 10 
< 10 10 
< 10 10 
< 10 10 
< 50 50 
< 50 50 
< 10 10 
< 10 10 
< 10 10 
< 10 10 
< 50 50 
< 10 10 
< 10 10 
< 10 10 
< 10 10 
< 50 50 
< 10 10 
< 10 10 
< 10 10 

svoc - 3 

University Research Park 
One Science Court 
Madison, W1sconsin 53711 
Tel: 608 231 4747 • Fax: 608 231 4777 

Matrix 

----------
WasteH20 
WasteH20 
WasteH20 
wasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
wasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 

Units Footnotes 

----------
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
Ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L G15 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Chk'd: ~\;,)::._ App'd:~ 
Date App'd:'iltdq{ 



MONTGOMERY WATSON 
Analytical Testing Services 

S~le 10 c~ 

------~--------- ------------------------------
L11314·002 
L~ STRENGTH 
EFFLUENT 

Fluoranthene 
Benzidine 
Pyrene 
Butyl benzyl phthalate 
3,3'·Dichlorobenzidine 
Chrysene 
Benz(a)anthracene 
Bis(2·ethylhexyl) phthalate 
Di·n·octyl phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
lndenoC1,2,3·cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

San.,le Date 
Extraction Date 
Analysis Date 
Analyst 

31·JUL·95 
04·AUG·95 
07·AUG·95 
Lisa Hill 

Method Reference EPA 600, Method 625 

Footnote codes : 

ORGANIC REPORT 
SEMI VOLATILE 

ACS 

GRIFFITH IN 
Project N~Jd)er: 4077.0120 

Reporting 
Result Dilution L i111it 

-------·---- -------- ----------
< 10 10 
< 50 1 50 
< 10 1 10 
< 10 10 
< 20 20 
< 10 10 
< 10 10 

17 10 
< 10 10 
< 10 10 
< 10 10 
< 10 10 
< 10 10 
< 10 10 
< 10 10 

University Research Park 
One Science Court 
Mad:son. W1sconsin 53711 
Tel: 608 231 4747 • Fax: 608 231 4777 

Matrix units Footnotes 

---------- ------·--- -----------------
WasteH20 ug/L 
WasteH20 ug/L 
wasteH20 UII/L 
WasteH20 ug/L 
WasteH20 ug/L 
WasteH20 ug/L 
WasteH20 UII/L 
WasteH20 ug/L 
WasteH20 UII/L 
WasteH20 UII/L 
WasteH20 ug/L 
WasteH20 ug/L 
WasteH20 ug/L 
WasteH20 Ug/L 
WasteH20 ug/L 

G15 = n·Nitrosodiphenylamine dec0f11X!ses in the GC inlet and camot be separated from Diphenylamine. 

WI Lab Certification IDI: 113138300 
svoc • 4 

Chk'd: ~~App;d:~ 
Date App' d:'i{ ~( ~~ 



MONTGOMERY WATSON 
Analytical Testing Services 

S~le ID c~ 

---------------- ------------------------------
L11314·003 N·Nitrosodimethylamine 
Lml INF 1 THRU Phenol 
10 Bis(2·chloroethyl) ether 

2·Chlorophenol 
1,3·Dichlorobenzene 
1,4·Dichlorobenzene 
1,2·Dichlorobenzene 
Bis(2·chloroisopropyl) ether 
N·Nitrosodi·n·propylamine 
Hexachloroethane 
Nitrobenzene 
laophorone 
2·Nitrophenol 
2,4-Dimethylphenol 
Bis(2·chloroethoxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
Hexachlorobutadiene 
4·Chloro·3·methylphenol 
Hexachlorocyclopentadiene 
2,4,6·Trichlorophenol 
2-Chloronaphthalene 
Dimethyl phthalate 
2,6-Dinitrotoluene 
Acenaphthylene 
Acenaphthene 
2,4-Dinitrophenol 
4·Nitrophenol 
2,4-Dinitrotoluene 
Diethyl phthalate 
4-Chlorophenyl phenyl ether 
Fluorene 
4,6·Dinitro·2·.ethylphenol 
1,2-0iphenylhydrazine 
N·Nitrosodiphenylamine 
Hexachlorobenzene 
4·Bromophenyl phenyl ether 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di·n·butyl phthalate 

WI Lab Certification 10#: 113138300 

ORGANIC REPORT 
SEMI VOLA Tl LE 

ACS 
GRIFFITH IN 

Project NU!ber: 4on.o120 

Reporting 
Result Dilution Limit 

------------ -------- ----------
< so so 
200 10 

< 10 10 
< 10 10 
< 10 10 
< 10 10 
< 10 10 
< 10 10 
< 10 10 
< 10 10 
< 10 10 
< 10 10 
< 10 10 
< 10 10 
< 10 10 
< 10 10 
< 10 10 
< 10 10 
< 10 10 
< 20 20 
< 20 20 
< 10 10 
< 10 10 
< 10 10 
< 10 10 
< 10 10 
< 10 10 
< so 50 
< 50 so 
< 10 10 
< 10 10 
< 10 10 
< 10 10 
< 50 50 
< 10 10 
< 10 10 
< 10 10 
< 10 10 
< 50 50 
< 10 10 
< 10 10 
< 10 10 

svoc • 5 

Universirv Research Park 
One Science Court 
Madison. Wisconsin 53711 
Tel: 608 231 4747 • Fax: 608 231 4777 

Matrix 

----------
WasteH20 
wasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteHZO 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
wasteH20 
WasteH20 
wasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
Waste H20 
WasteH20 
WasteH20 
WasteH20 

Units Footnotes 

·---------
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
Ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L G1S 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Chk'd: 1~(. App'd:'4o 

Date App'd:'il ~{tJ' 



MONTGOMERY WATSON 
Analytical Testing Services 

Sa~le ID 

~---------------

L11314-003 
LOIJ INF 1 THRU 
10 

C~Lnd 

------------------------------
Fluoranthene 
Benzidine 
Pyrene 
Butyl benzyl phthalate 
3,3'-Dichlorobenzidine 
Chrysene 
Benz(a)anthracene 
BisC2-ethylhexyl) phthalate 
Di-n·octyl phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
lndeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

S&q)le Date 
Extraction Date 
Analysis Date 
Analyst 

: 31-JUL-95 
04-AUG-95 
07-AUG-95 
Lisa Hill 

Method Reference EPA 600, Method 625 

Footnote codes : 

ORGAIUC REPORT 
SEMI VOLATILE 

ACS 
GRIFFITH IN 

Project NU!Oer: 4tJ77 .0120 

Reporting 
Result Dilution Lilli it 

------------ -------- ----------
< 10 10 
< 50 50 
< 10 10 
< 10 10 
< 20 20 
< 10 10 
< 10 10 

12 10 
< 10 10 
< 10 10 
< 10 10 
< 10 10 
< 10 10 
< 10 10 
< 10 10 

University Research Park 
One Science Court 
Madison. Wtsconsin 53711 
Te I: 608 231 4747 • Fax: 608 231 4777 

Matrix Units Footnotes 

---------- ---------· -----------------
WasteH20 ug/L 
WasteH20 · UII/L 
WasteH20 ug/L 
WasteH20 UII/L 
WasteH20 ug/L 
WasteH20 Ug/L 
WasteH20 UII/L 
WasteH20 ug/L 
WasteH20 ug/L 
WasteH20 ug/L 
WasteH20 ug/L 
WasteH20 ug/L 
WasteH20 ug/L 
WasteH20 ug/L 
WasteH20 ug/L 

G15 = n-Nitrosodiphenylamine dec~ses in the GC inlet and cannot be separated from Diphenylamine. 

WI Lab Certification ID#: 113138300 
svoc - 6 

Chk'd: ~C.....App'd:~ 
Date App'd:1(~~ 



MONTGOMERY WATSON 
Analytical Testing Services 

San.,le t Description c~ 

PCB REPORT 
ACS 

GRIFFITH Ill 
Project llutiler: 4077.0120 

Report ins~ 
Result Lilllit 

---------- --------------- ------------------------------ ------------ ..................... 

L11314-001 INf BLEND (4:1) PCB-1016 < 0.50 0.50 
(LOW: HIGH) PCB-1221 < 1.0 1.0 

PCB-1232 < 1.0 1.0 
PCB-1242 < 0.50 0.50 
PCB-1248 < 0.50 0.50 
PCB-1254 < 1.0 1.0 
PCB-1260 < 1.0 1.0 

San.,le Date: 31-JUL-95 
Extract Date: 03·AUG·95 
Analysis Date: 03-AUG-95 

L11314-002 LOW STRENGTH PCB-1016 < 0.50 0.50 
EFFLUENT PCB-1221 < 1.0 1.0 

PCB-1232 < 1.0 1.0 
PCB-1242 < 0.50 0.50 
PCB-1248 < 0.50 0.50 
PCB-1254 < 1.0 1.0 
PCB-1260 < 1.0 1.0 

S&llille Date: 31·JUL·95 
Extract Date: 03·AUG-95 
Analysis Date: 03·AUG·95 

L11314-003 LOW INF 1 THRU PCB-1016 < 0.50 0.50 
10 PCB-1221 < 1.0 1.0 

PCB·1232 < 1.0 1.0 
PCB-1242 < 0.50 0.50 
PCB·1248 < 0.50 0.50 
PCB·1254 < 1.0 1.0 
PCB·1260 < 1.0 1.0 

S&~~J~le Date: 31-JUL-95 
Extract Date: 03-AUG-95 
Analysis Date: 03-AUG-95 

WI Lab Certification ID#: 113138300 
PCB - 1 

Un1versity Resea1ch Park 
One Science Court 
Madison. W1sconsin 53711 
Tel: 608 231 4747 • Fax: 608 231 4777 

Matrix 

---------
WasteH20 
WasteH20 
WasteH20 
wasteH20 
WasteH20 
wasteH20 
WasteH20 

WasteH20 
WasteH20 
WasteH20 
wasteH20 
WasteH20 
WasteH20 
WasteH20 

WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 
WasteH20 

Units Footnotes 

---------- -----------------
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Chk'd: ~ App'd:~ 
Date App'd: 1(li(~ 



•I• 
~~MT lABORATORIES 744 HEARTlAND TRAIL MADISON, WI 53717-1934 P.O. Box 8923 MADISON, WI 53708-8923 608/831-4444 608/831-7530 FAx 

PROJECT NAME: MONTGOMERY 'WATSON 
PROJECT NO: 91054.00 
'WORK ORDER NO: 7696 

SAMPLE NO. 

7696-001 
7696-002 
7696-003 

STATION ID 

11314-001 
11314-002 
11314-003 

COLL. DATE 

07/31/95 
07/31/95 
07/31/95 

REPORT DATE:08/08/95 
PAGE NO: 1 

SAMPLE NO. STATION ID COLL. DATE 

I certify that the data contained in this Final Report has been generated and reviewed in 
accordance with approved methods and RMT Laboratory Standard Operating Procedure. Exceptions, 
if any, are discussed in the accompanying sample narrative. Release of this Final Report is 
authorized by RMT Laboratory management, as is verified by the following signature. 

Date 

Lab Cert. #: 'WI DNR 113138520, MN DNR 055-999-107, SC DHEC 83001, TN DOH 02916 



.,. 
~~MT lABORATORIES 744 HEARTlAND TRAIL MADISON, WI 53717-1934 P.O. Box 8923 MADISON, WI 53708-8923 608/831-4444 608/831-7530 FAx 

PROJECT NAME: MONTGOMERY WATSON 
PROJECT NUMBER: 91054.00 
LAB SAMPLE NUMBER: 7696-001 
STATION ID: 11314-001 
WI DNR LAB ID: 113138520 

PAGE: 1 

REPORT DATE: 08/08/95 
COLLECTION DATE: 07/31/95 
MATRIX TYPE: W 

INORGANIC ANALYSIS REPORT 

COMPOUND RESULT EQL CODE UNITS 

Total organic carbon as NPOC 2300 0.25 mg/L 



•I• 
~~MT lABORATORIES 744 HEARTlAND TRAIL MADISON, WI 53717-1934 P.O. Box 8923 MADISON, WI 53708-8923 608/831-4444 608/831-7530 FAx 

PROJECT NAME: MONTGOMERY WATSON 
PROJECT NUMBER: 91054.00 
LAB SAMPLE NUMBER: 7696-002 
STATION ID: 11314-002 
WI DNR LAB ID: 113138520 

PAGE: 1 

REPORT DATE: 08/08/95 
COLLECTION DATE: 07/31/95 
MATRIX TYPE: W 

INORGANIC ANALYSIS REPORT 

COMPOUND RESULT EQL CODE UNITS 

Total organic carbon as NPOC 18 0.25 mg/L 



•I• 
~~MT lABORATORIES 744 HEARTlAND TRAIL MADISON, WI 53717-1934 P.O. Box 8923 MADISON, WI 53708-8923 608/831-4444 608/831-7530 FAx 

PROJECT NAME: MONTGOMERY WATSON 
PROJECT NUMBER: 91054.00 
LAB SAMPLE NUMBER: 7696-003 
STATION ID: 11314-003 
WI DNR LAB ID: 113138520 

PAGE: 1 

REPORT DATE: 08/08/95 
COLLECTION DATE: 07/31/95 
MATRIX TYPE: W 

INORGANIC ANALYSIS REPORT 

COMPOUND RESULT EQL CODE UNITS 

Total organic carbon as NPOC 33 0.25 mg/L 



SPECIAL 
INSTRUCTIONS: 

0PECFA 

TURNAROUND 

02 WEEKS (standard) 

(II) MONTGOMERY WATSON 
Owl LUST 01 WEEK 

CHAIN OF CUSTODY REqpRD 0ACT 307 03DAYS 

~\ 
0 REPORT DRY WT 01DAY 

.~\\l OoTHER: 

PROJECT rt?:_s PROJE~11 {)() 0 iiJ ·.~ (/) 

CITY: STATE: 0: qj . .-1 VI w 
z 

r--.. :;{ ~ ~q 
SAMPLER(S): v~ \Z~ko 

f- \.) z I 
0 

& (.) 
~ lL 

'()~ .. 
LAB USE ONLY 

0 
·~ COLLECTION COLLECTION GRAB/ SAMPLE 10 ci 

DATE TIME COMP z y{lj REMARKS MATF\,!X LAB NO. 

7/JJ/Cf.) t f'JF IJI'B le.vd' ( 4:1) ( Lvv: H-,_14) J~ JL IPt ~. r-{ '(_ l 1\).,3 /rJI0 //3}4-eo! 
(, ' 

....., 
IJ- )L 'oft 1--.f~ :VJt -1. if 476",~ 
\- J 1- 1:)6 ~k ·r t.J M l*tT7 

l- r;;;. ~-- ~C{ ,L .l4 lrn c. fif¥ 
~ t-~ ~~ J 

II vc ~)1 wct,rb ' 

SPECIAL INSTRUCTIONS:l IPROJ MGR.: p u 1-/.ft)L TAMPER EVIDENT SEAL INTACT? _YES _ NO - NOT PRESENT 
SEAL NO.: _____ ---,r/ _______ _ 

SAMPLES RECEIVED ON ICE? 2vEs _NO TEMP: ___ °C 

DATE TIME SIGNATURE DATE TIME 

RECEIVED BY: 

RELINQUISHED BY RECEIVED BY: 

RELINQUISHED BY: RECEIVED BY: 

RELINQUISHED BY RECEIVED FOR LABORATORY B 

C-0-C No. 0 1 4 52 9 
AlnBILL NUMBEn: 



\It..< .) \ 6 \ ~~ \ t Ul L ""::> ( lUL I • u I 

yl~l21lll\ll)_\\~,\'-\ 

MONTGOMERY WATSON CHAIN OF CUSTODY RECORD 

PROJECT NA~'fc (\ J <::";~(-' /;$ "· 
IT ~ (/)ffi ~ ~-~~~ ~]~ 

CITY: '7/j~ fr2.-- 4,vr 1'\. ,._rY/ 

PROJ4D77 Ofdo 
STATE: 

SPECIAL 
INSTRUCTIONS: 

0PECFA 

Owl LUST 

0ACT 307 

0 REPORT DRY WT 

OoTHER 

TURNAROUND 

02 WEEKS (standard) 

01 WEEK 

03DAYS 

01DAY 

LAB USE ONLY 

I-SA-M--:PL-ER-I-(S.J<):~-~~e;\-,....:.e,__:\2._-I-/.\~~-€,--<,\Z~-0~----------II ~ ~ V, s 'J /OJ ~ 

COLLECTION COLLECTION GRAB I SAMPLE ID ~z· ~\J ~ ~ l \ ~ ;,-. 
DATE TIME COMP l---+--f--f--f--f-f-1-f-"--+'---,~(---__:_:R.=.:.EM:.::..A::__RK_:_:S_-t-M-A_TR_.,IXr-+.--r-:-LA-;-B-;-N_O.--J 

(
13tlc,s low 5--rRe-IVa~ Eftlvet\lt" d-4> _ _,rtf\~' 11~/0 11/~!Lf--!YJ?... 

~~~.~~--~--+~~~~~~~-~~__:_:~--~ 

SPECIAL INSTRUCTIONS: I 
TAMPER EVIDENT SEAL INTACT? _._YES _NO _NOT PRESENT 

SEAL NO.: I 
SAMPLES RECEIVED ON ICE? :;z-ES _NO TEMP: °C 

""' ~ 
,_SIGNATURE DATE TIME SIGNATURE DATE TIME 

RELINQUISHED B~ &~ --'>. '-...( A' r7 -""' 11/:sdct RECEIVED BY: 

RELINQUISHED BY 
( 

RECEIVED BY: 

RELINQUISHED BY: RECEIVED BY: /) /} ;t} l 
RELINQUISHED BY RECEIVED FOR LABORATORY BY: X~ ~ B"/d I !:J,·.Jo f) 

C-0-C No. 0 1 4 5 3 1 v 
NAME O~OURIER: ! ' 
AIRBILL NUMOER: 



«<)) MONTGOMERY WATSON CHAIN OF CUSTODY RECORD 

" 
PROJECT Nffr :\ 

PROJZJD#ll. 0/::AO ~ 0 ~ -<0 ~\J Ul 

q,'li' ~ ~ CITY: 

Pt7~ 
STATE: a: r- UJ 

L lJ.--C s.v-7'· I 
z 

-~ <( 

~ SAMPLER(S): \-) ~-t:_ \R_ 1-

R.4o 
z 

~~ \0 0 0 
() ~~u~ lL 9~ -0 

\J ' ~ ~~ ' ~ '-COLLECTION COLLECTION GRAB/ SAMPLE ID ci s DATE TIME COMP z 

7131 }?f) 1 ow .:r {II{:. I 2 J ~ ·s J . 'rl ;, ~_5' tvr h , 
\...to L.J IN f '1 5"', ~ ~ \l 

c 
12:> l I r-1£: .. '!t-S--1 

l_f""''\ • r 1:'1'\Jf: 7 I I - ~1 ~S[) ILJ M 
lf\c..J J: rJ.P ~ I t-S fn)_, W- p I~ -n' ~ 
Lel ..1 ::r:::-rJ P 9 I f) 

g._. f- L ~ ty)\ 1/( )Dr , 

SPECIAL 
INSTRUCTIONS: 

0PECFA 

Owl LUST 

0ACT307 

0 REPORT DRY WT 

OoTHER: 

REMARKS 

TURNAROUND 

02 WEEKS (standard) 

01 WEEK 

OJ DAYS 

01DAY 

LAB USE ONLY 

MATf\IX LAB NO. 

(JlJ l//3/~ 

SPECIAL INSTRUCTIONS I 
TAMPER EVIDENT SEAL INTACT? _YE NO NOT PRESENT 

IPROJ. MGR.: Vt;_J }{.;/lt_ 
- -

SEAL N0.: _____ ---1'-----------

SAMPLES RECEIVED ON ICE? NO TEMP: ___ oc 

'R \'--..... ~IGNATURE DATE TIME SIGNATURE DATE TIME 

RELINQUISHEDBY:~I;J.~~ ~ 7131 {{2) RECEIVED BY: 

RELINQUISHED BY RECEIVED BY: /I 

RELINQUISHED BY: RECEIVED BY: /) /1 /(// I 

RELINQUISHED BY RECEIVED FOR LABORATORY BY: ~-~~ A-~0 f'/t?;h ~/J'd 

C-0-C No .. 0 1 4 53 0 NAME OF ~RIER: ! I I 

AIRBILL NUMBER. 

3 

lt7 



• XXXXXXXXXXXXXXXXXXXXXXXXXXXXXX INHOUSE ONLY: MONTGOMERY WATSON ANALYTICAL TESTING SERVICES XXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

LOGIN (#OF SAMPLES): 

SAMPLE DATE: 31-JUL-95 

MATRIX: WasteH20 

REPORT~ 
REISSUE 

11314 ( 3) 

PARTIAL --~..!...itwff3~~....!..q~5-___ _ 

COMMENTS: 

LABORATORY TRANSMITTAL 
4077.0120 

ACS 

RECEIVED 

AUG 31~ 1995 

MONTGOMERY WATSON 

DATE: 29-AUG-95 

TO: --L-p_ . ...i...IA!:::J...........:J.:......:.~--

OFFICE: MADISON CHICAGO 

DETROIT MILWAUKEE 

PHILADELPHIA OHIOV~ 
/. \ ' 

CALIFORNIA (~~~ / 
~/ 

IF YOU HAVE ANY QUESTIONS, PLEASE FEEL FREE TO CALL DENNIS LINLEY AT (608)231-4755. ======================= ========== 

Soils: 

Organic: PCBSANAL-3 

Wet Chern: ALK-3 
S04-3 

Metals: AG-3 
PB-3 

Subcontract Work: 

Soils: 

Organic: 

Wet Chern: 

Metals: 

AS-3 
SB-3 

SVPPANAL-3 

BOD-3 
TDS-3 

BE-3 
SE-3 

CL-3 
TSS-3 

CA-3 
TL-3 

CD-3 
ZN-3 

COD-3 HD-3 O+GSEP-3 PH-3 

-
CR-3 cu-3 FE-3 HG-3 MG-3 MN-3 Nl -3 

OUTSTANDING TEST RESULTS 



Defmitions of Data Qualifiers and Tenninology 

There are a number of data qualifiers that are widely used within the environmental testing 
industry which may be utilized in our data reports. The following definitions of these qualifiers. 
are included as a service to our clientele. The majority of the qualifiers have evolved from the 
EPA contract labomtory progmm (CLP) therefore, they may· or may not be appropriate for the 
particular testing that you have requested. If your work did not involve CLP type analyses, only 
a few of these items may apply to your particular report. 

A- This flag is utilized to indicate that a teatatj.vely idea.Cified compound (TIC) is a suspected aldol
condeosation product formed dwing sample processing and caution should be applied in interpreting these 
results. 

B - This flag is used when the analytc is found in the usoci•ted blank as well as in the sample. lt indicates 
possible/probable blank contamination and wams the data user to uso caution when applying the results of 
this aoalytc. 

BQL - Below quanti.tation limit indicates the compound was not detected in the sample above the practial 
quantitation limit. 

C - Indicates that a pesticide identification bas been confirmed wrtiliring GCIMS techniques. 

D - Indicates the sample extract was diluted by the factor listed due to the sample matrix and/or concentration 
levels. All method detection limits or practical quantitation limits for the particular sample are therefore 
increase:d by this dilution factor. 

E- Indicates that the concentration of the specific-compound exceeded the calibration range of the instrument 
for that particular analysis. 

J - Indicates an cstimatod value. It indicates that tho compound was analyzed for and determined to be present 
in the sample. This ftag is used either when estimating a c:onceotration for tentatively identified compounds 
'Whece a 1:1 rcsponsc·is assumed, or when the mass spectral data indicate the presence of a compound that 
moet the identification criteria but the result is less than the sample quantitation limit but greater than zero. 

MDL - Lhe method detection limit (MDL} is defined as the minimum concentration of a substance that can be 
measured and reported with 99% confidence that the analytc concentration is greater than zero. 

ND - Indicates the compound or analytc was not detected in the sample above the method detection limit or the 
practical quantitation limit for the particular analysis. 

PQL - The practical quantitation limit is the lowest level that cim be reliably achieved within specified limits of 
precision and accuracy during routine operating conditions. 

U - Indicates the compound was analyzed for but not detcc:tod in the sample above the applicable quantitation 
limit. 



Volatile Analysis 

CUENT NAME: Montgomery Watson 
lEA PROJECT 10: Clf951361 

CUENT PROJECT 10: 4077.0120 

PROJECT NARRATIVE 

Samples lnf-Biend and Law lnnuent were determined to be unpreserved by a post-analysis 
chec:k of the pH. Samples were Initially analyzed within the 7 day holdtlme for unpreserved 
samples. However, the analysis of lnf-Biend (012) and Law lnftuent (OL1 & DL2) was 
performed outside the 7 day holdtime. 

.... 



Dilution Factor (DF) 

Method Blank 

Client ID 

Analyte LabiD 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethenc 
1,1-Dichloroethane 
total-1,2-Dichlorocthenc 
Chloroform 
1,2-Dicbloroethanc 
2-Butanone 
1,1, 1-Trichlorethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
Trans-1,3-dichlorop_ro_pene 
Trichloroethylene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
cis-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
4-Methyl-2-Pentanone 
2-Hexanone 
Tetrachloroethylene 
1,1 ,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethyl benzene 
Styrene 
Total Xylenes 

Date Sampled 
Date Analyzed 

Client: Montgomery Watson 
lEA Job#: CH951361 
Project#: 4077.0120 

Matrix: Water 
Method: -::8:=-26-:::0~--------

EPA Target Compound List (TCL) 
Volatile Organic Compounds 

(J.lg!L) 

1 50 1000 1 5 

VN080495 VN080795 VN080895 VN080995 VN080895 
Inf-Blend Inf-Blend Low Low 

I of-Blend DLl DL2 Effiuent Effiuent DL PQL 
951361001 951361001 951361002 

951361001 DL1 DL2 951361002 DL 

u UD UD u UD 10 
u UD UD u UD 10 
u UD UD u UD 10 
30 UD UD u UD 10 

2100E 2600 UD u UD 5 
8300E 72000E 90000 230E 260 10 

u UD UD u UD 5 
u UD UD u UD 5 

3200E 8900 8000 u UD 5 
370E 370 UD u UD 5 
200 UD UD u UD 5 -, 

u UD UD u UD 5 
28000E 120000E 130000 u UD 10 
890E 830 UD u UD 5 
u UD UD u UD 5 
u UD UD u UD 10 
u UD UD u UD 5 
u UD UD u UD 5 
u UD UD u UD 5 

150 UD UD u UD 5 
u UD UD u UD 5 
22 UD UD u UD 5 

1700E 4200 UD u UD 5 
u UD UD u UD 5 
u UD UD u UD 5 
u UD UD u UD 5 

5800E 15000E 10000 u UD 10 
36 UD UD u UD 10 
44 UD UD u UD 5 
u UD UD u UD 5 

650E 710 UD u UD 5 
u UD UD u UD 5 
24 UD UD u UD 5 
u UD UD u UD 5 

120 UD UD u UD 5 
7/31/95 7/31195 7/31/95 7/31/95 7/31/95 
8/4/95 817/95 8/8/95 8/9/95 8/8/95 

~··n•.·.,·; r•~· IP.<:•.rrt• ... ·J ~<:lL"·· .. 

= PQL Practical Quantltahon Lrmrt ® 
Tn nht:-tiro ~:lmnlr-~nccifir on:mtit~tinro limit. mr!1tinh· th,. P()T h•.· H•,. l)il11tinro v.,,-,,.,-



Dilution Factor (DF) 

Method Blank 

Client ID 

Analyte Lab ID 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
total-1,2-Dicbloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1, 1-Trichlorethane 
Carbon Tetrachloride 
Vinyl Acetate 
B romodichloromethane 
1,2-Dichloropropane 
Trans-1,3-dichloropropene 
Trichloroethylene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
cis-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromoform 
4-Methyl-2-Pentanone 
2-Hexanone 
Tetrachloroethylene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Total Xylenes 

Date Sampled 
Date Analyzed 

Client: Montgomery Watson 
lEA Job#: CH951361 
Project#: 4077.0120 

Matrix: Water 
Method: -=8-26_0 ________ _ 

EPA Target Compound List fi'CL) 
Volatile Organic Compounds 

(Jlg!L) 

1 20 100 1 

VN080495 VN080895 VN080995 VN080495 
Low Low Low Method 

Influent InfluentDL InfluentDL Blank 
951361003 951361003 

951361003 DLl DL2 VN080495 

u UD UD u 
u UD UD u 
u UD UD u 
u UD UD u 
u UD UD u 
82 UD UD u 
u UD UD u 
u UD UD u 
u UD UD u 
u UD UD u 
u UD UD u 
u UD UD u 
30 UD UD u 
u UD UD u 
u UD UD u 
u UD UD u 
u UD UD u 
u UD UD u 
u UD UD u 
u UD UD u 
u UD UD u 
u UD UD u 

2100E 8000E 4500 u 
u UD UD u 
u UD UD u 
u UD UD u 
u UD UD u 
u UD UD u 
u UD UD u 
u UD UD u 
u UD UD u 
u UD UD u 
u UD UD u 
u UD UD u 
u UD UD u 

7/31/95 7/31195 7/31195 -
8/4/95 8/8/95 8/8/95 8/4/95 

1 

VN080795 
Method 
Blank PQL 

VN080795 

u 10 
u 10 
u 10 
u 10 
u 5 
u 10 
u 5 
u 5 
u 5 
u 5 
u 5 
u 5 
u 10 
u 5 
u 5 
u 10 
u 5 
u 5 
u 5 .... 

u 5 
u 5 
u 5 
u 5 
u 5 
u 5 
u 5 
u 10 
u 10 
u 5 
u 5 
u 5 
u 5 
u 5 
u 5 
u 5 

--
8/7/95 

PQL =Practical Quantitation Limit (!} " .. ,,,,1 '"' '""'"''"" c""'·' 

To obtain sample-specific quantitation limit, multiply the PQL by the Dilution Factor. 



Dilution Factor (DF) 

Method Blank 

Client ID 

Analytc LabiD 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
total-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1, 1-Trichlorethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromcthane 
1,2-Dichloropropane 
Trans-1 ,3-dichloropropene 
Trichloroethylene 
Dibromochloromcthane 
1,1,2-Trichloroethane 
Benzene 
cis-1,3-Dichloropropene 
2-Chloroetbylvinyletber 
Bromoform 
4-Metbyi-2-Pentaoonc 
2-Hexanone 
Tetrachloroethylene 
1,1 ,2,2-Tetrachloroethane 
Toluene 
Cblorobenzene 
Ethylbenzcne 
Styrene 
Total Xylenes 

Date Sampled 
Date Analyzed 

Client: Montgomery Watson 
lEA Job#: CH951361 
Project#: 4077.0120 

Matrix: Water 
Method: -::8:=2760::-:---------

EPA Target Compound List (I'CL) 
Volatile Organic Compounds 

{l.tg/L) 

1 1 

VN080895 VN080995 
Method Method 
Blank Blank PQL 

VN080895 VN080995 

u u 10 
u u 10 
u u 10 
u u 10 
u u 5 
u u 10 
u u 5 
u u 5 
u u 5 
u u 5 
u u 5 
u u 5 
u u 10 
u u 5 
u u 5 
u u 10 
u u 5 
u u 5 
u u 5 
u u 5 
u u 5 
u u 5 
u u 5 
u u 5 
u u 5 
u u 5 
u u 10 
u u 10 
u u 5 
u u 5 
u u 5 
u u 5 
u u 5 
u u 5 
u u 5 
--- ---

8/8/95 8/9/95 

PQL =Practical Quantitation Limit 
To obtain sample-specific quantitation limit, multiply the PQL by the Dilution Factor. 
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DATE TIME COMP 
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INSTRUCTIONS: 
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Owl LUST 
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0 REPORT DRY WT 

OoTHER 
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TURNAROUND 

02 WEEKS (standard) 

Ot WEEK 

03DAYS 

OtDAY 
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SPECIAL INSTRUCTIONS:j 
TAMPER EVIDENT SEAL INTACT?_. YES _NO _NOT PRESENT 
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Preparation and Extraction of Semi-Volatiles on PUF 
(polyUrethane Foam)/XAD-2 Resin Samples 

(T0-13) 
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PROPRIETARY 

1. SCOPE AND AJ'PLICATION 

SOP No. SAC..OP-0006 
Rnt::.:~n No. 1 

Jlm.JiDD ~- 3/11/96 
Pr ;; 2 o£18 

1.1. This documem dCKribes the pre-deaalq and preparation proceclure for the 
determbwlon ofb.Wneuu-al and acids mvolvina a combizwion quua Sltcr/14sorbeat 
canridae wi1h subsequw analylia by OCIMS. A list of analyw and their CAS 
registration numbert arellacd in Appendix I. 

l. SUMMARY OF METHOD 

l.l. Filten anci adlorbenl canridgcs arc cleaned in solvent, dried, uaembled and shipped to 
the field. During samplins. tbe amount of air sampled through the filter is rccordccl 
and the filter and canridse are sent to the laboratory for analysis. The filter ad 
adsorbent cartridse ia extracted using aoxhlet emaction to;bniquea. The ~ la 
then concentrated by Kudcrna·Danish and adjusted to the final volume of exuact for 
analysis by GCIMS. 

3. DEFINlTIONS 

3.1. . Refer to the Glossary of the Quantc:rra QAMP. 

3 .2. Batch: A QC batch ia a set of up to 20 field samplu of similar matrix that behave 
aimllarly and are processed usins the same proccdur~ reapnts, and staiufarda within 
the wne time period. 

3.2.1. For method T0-13. the QC batch is defined at the preparation stage. 

3.3. P'Ur Cartridge: Air samplin& cartridse conaisti.na of a slu• cylincSer in which a 
l;)'lindrical polyurethane foam adsorbent filter is insened. These arc typlc:ally used in 
high volume umplen. 

3.4. XAD-2 resin: A porou• polymeri~ adaorbent resin typic:ally 1DCd for acmlvolatile air 
ampliq. nc ruin Ja pi.- in a canri.dae aDd used in a hfsh volume air aampler. 

4. INTERFERENCES 

4.1. Method intc:daren;es may be cauaod by conwnizwul in solvents, reagents. siuawarc, 
and other sample processing hardware. 

,.. ... ,. ·~ •I!-•"• ----
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4.2. Matrix interferencea can be eauHd by comminant.l that are~ &om the 
llml)le. 

4.3. Beat, ozone, NO, and ultraviolet light may cau aample depadation. 

5. SAFETY 

'.1. Procedures ahall be wried out ln a manner that protects lhe health and safety o! all 
Qu122terra auociates. 

5.2. Eye protection that urilficd ANSI Z87.1 (u per the Chemical Hygieae Plm), 
labomory coat, and cbemically rcsiSW!t slaves must be wom while umplaa. 
standards. aolvenu, ancl rcaacnu are btins handled. Disposable stoves that have been 
contaminated will be removed and ducarded; other aJoves will be deaned immediately. 

S.2.1. Neopreue, na~unl rubber, and butyl alovu provide varying depees of 
protection against those chemicals lined. l.aCer to permeaticmldepadation 
charts for the actual data. 

S.3. The health and sa£~ huatda or many o!1the chemical.a uaecl in this proccc!ure have nat 
been fully defined. Additional health and· afety information can. be obtained from the 
Material Safety Data Sheets (MSDS) maimaincd in the laboratory. 

5.3.1. Chemicals that have been claisified u carc:.lno&ens, or potential carcinOICDS, 
under OSHA include: methylene chloride 

5.3.2. Chemieals Ul&l have been duaificd u flammable, unclcr OSHA indu4o: 
acetone and hexane 

5.4. Expoaurc to chemic:als must be maintained aalaw u reasoubly achievable, 
therefore, unleas they are known to be non·hazardoua, all aamplca 1m11t be opmed, 
ttansf'crred and prepared in a fUme hood, or under other mean~ of mech&aical 
ventilation. Solvent and waste containers wiD be kept closcci unless transfers arc being 
made. 

S.S. The preparation of standards, reagents and slauwarc de&Ding procedures that 
involved organic solvents such u methylene chloride will be c:onciucted in a fume hood 
with the auh dosed as far a the operation will permit. 
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5.6. AD work must be atopped in the event of a known or potential c:ompromi.lc to the 
health ud saCocy or a Quwerra auodetc. The licuaaon mult be reponed 
immediately &o a laboratOry 1Up1M10r. . . 

EQ'DIPMENT AMD SUPPLIES 

6.1. Soxhlet apparatus 

6.2. Filteriq &Mels· 100 mm top diameter 

6.3. Dispouble l mL pjpeua 

6.4. Concentrator tubes, Kudema·Danilh .. 10 mL graduated 
. 

6.5. Evaporative tlasks, ICudema·Damsh- 1000 mL. Attach to eonecnuator tube with 
clamp 

6.6. Vials - 2 mL capacity whh Teflon-lined acrew eap 

6.1. Quanzr1berfilter{10.16cm, round) 

6.8. Bonin& chipa • methylene chloride rinsed 

6.9. Glau aamplins cartridge with Nicbl or Stainless Steel acrem (Mesh 200/lOO) 

6.10. PolyUrethane Foam (POF) plup, (Density 0.02251" em') 

6.11. XAD-2 resin (2fJ/60 meah) 

6.ll. Cotton s}ovea 

6.13. Water b&Ul- heated with a eon;ctric riq cover capable of temperature control 

6.14. Top loadlns balance capable of wcisJUns accurately to 0.01 a 

6.15. N'rtrogen evaporation device 

6.16. Alumlmlm folJ, methylene chloride rinsed. 
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6.1 7. Pyrex dilh 

6.18. ~cally reaillaftt gloves 

7. REAGENTS AND STANDARDS 

7.1. Methylene chloride • paticide grade or equivaleat 

7.2. Hexane • pesticide grade or equivalent. 

7.3. Acetone - pesticide grade or equivalent 

7. 4. Sodium Julf'ate {ACS), anhydrous, sranular 

1.S. Surr~pte apikinJIOlutlon. Soo Attached Appendix n. 

.... ,.,.,., 
£ni: l 
s...ac.. 

SOP No. SAC-OP.0006 
1levilion No. I 

llCYilion Date: 3/11196 
Pap: S ofll 

7. 6. Duplicate Control SampJe (DCS) spildnasolution . Soo AUached Appendix II. 

1. 7. Pre-spike solution (by clieDt request). 

8. SAMPLE COLLECTION. PRESERVATION AND STORAGE 

8.1. The samples should be retumed to the laboratory, packed iD blue ice to Cfti!Ule that 
the assembled c:artridae and filter are chilled to 4 ± 2•c. The amples should be 
received by the laboratory within two days o£ sample collection. 

8.2. The samples are logged in the laboratory logbook or appropriate data tradcing system 
~nUnJIO Mmple locarion and filter/adsorbent canridse number ldentiSC&tion. 

8.3. The samples muat be kept re&iaerated at 4:!: z-c, exposure ofsamplu to fluoracent 
lisht must be miBimized. 

8.4. Sample extracts must be ltOred in sealed air-tiaht vials. 

B.S. Samples, sample extracts, and rn.mdards must be atored separately. 

8.6. The exuac:rion ahaJI be started within 7 daya from sample collection. Extracts must be 
anal~ within 30 clays !ollowiftg theswt of the atracdon. 
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9.1 One methDd blank muat be alrleted with every proceu batch of Jimjlar matrix, DOt to 
aoMd twemy (20) amplll. The method bllftk Is a JlmJXAI).2 canridae and quanz 
Sber filw processed in the same manner and at the same time u the UIOGi1t.ed 
samples. Corrective actiona must be documented on a Nonccmfonnance Memo. tMn 
implemented wh~n W)ct analytu an detcmed in the method blank above the 
reportina limit or ~en surroaate recoveries are outaide control limits. See Quantem. 
Inc. QA Policy 003 for specific ~QC~pW&cc criteria. 

9.2 A pair or Duplicate Control Samples (DCS) must be asractecl with every proeeu 
batch of similar matrix. not to exceed twenty (20) samplea. The DCS is & media-be 
1olvent aliquot apiked with aurropte aolution and DCS spike solution. See Appendix 
ll for spike level1. The DCS pair must be processed in the same manner and a& the 
same timo u the auociated samplea. Corrective actions must be documented on a 
Nonconformance Memo, then implemented when recoveries of any spiked analyte is 
outside conuollirr~~: ~rovided on the LIMS or by the c:Iient. Scc Quanterra Inc. QA 
Policy 003 for specific acceptance criteri.t. 

9.3 · AD samples In the process batch, inc:ludina the Method Blauk and the DCS are spiked 
wi1h appropriate surrogate solutio~ See Appendix D for apiko levela. 

9.4 In the event that the PUFIXAD-2 c:artridsct were pr•apikecl with surrogate prior to 
shipment to the f!eld, by client request only, the method blank is also splkeci With the 
pre-spike solution. See Appendix II. 

10. CALIBRA'nON AND STANDARDIZATION 

10.1. The analytical balance used must be wbrated and documented iDa loabook for each 
dayo!use. 

10.%. Standard and equipment calibration must be performed accorcfizls to the hquen;y and 
procedures described in the SW846 1270 SOP "GCMS Analylia of Sezni-voladle 
Orsanics", W-CAL.3004, revision 4.0, SOP "'GCMS Analyaia Based on Method 
1270B, SW846", CORP·MS-0001, revision 1.0, and the Quantcrra Incorporated 
Quality AsiUllnCC Management Plan. 

11. PROCEDURE 
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11.1. One time procccluraJ Vlri&DCDJ an &Uowed only if dwcmeci ncc;cssary in the 
profuaional judsment or supemsion U) &ec:ommodate variation in umple matrix. 
radioactivity, chemiJtry, sample size, ot other parameters. A11y variation in procedure 
lbaJ1 be comple&ely documented usina a Non=nf'ormance Memo uci ia approved by a 
Tedmical Speclalilt 1nd QA Mluqer. Jt ~DUIC&UaUy required, the client aJWl be 
notlfled. The NonconfonwJCe Mt~o Wil be filed in the project file. 

11.2. Any unauthorized deviations from~ procedure must also be documents u a 
nonconformance, with a cause and corrective action described. The Noncomonnance 
Memo sbaU be tued fn che project !!c. 

ll.J. Preparation of Sample 'Filtct and AdaorbeN Cartridge 

-·- - ·-- ·-·--

11.3 .1. The t.amptina device ~nslltl or. (Jlw ca:tridae !ned wUh a Dickel or 
suinless steel .screen to retain the PUF IXAD-2 resin. A quartz fiber fllter 
(10.16 em, round) accompanies the PUFIXAD-2 ~nriclp to the field 

11.3 .2. Quartz Fiber Filter Preparation 

11.3 .~.l.For dun--up of the quartz fiber filtet, a balc:h of quartz 1ibet .6lteq ia 
piKed in a aoxhlet apparatus and exttacted uleut once wUh 
methylene chloride for a mln1mum of 16 houn at an c:xtraction rue of 
approximately 4 cycles per hour. 

11.3.2.~ . .A.t the end of the soxhJet extraction, the quartz fiber filtu il removed 
1fom the aoxhlet apparatus, piUied in a fUme hood to cby !or a · 
miaimum or six baun before usc. 

11.3 .3. PUP Adsorbent PRparatian 

11.3 .3.l.Tbe PUP adsorbent is GOmpoaed of 1 inch and 2 inch inNIU cut !"om 
sheet ttock and should ftt with aliJht comprcasion in the &lass eartridae, 
1Upponed by wire JCreCD. 

11.3.3.2.For initial clean-up ofth~a PUP adsorbmt, a batch o!PUP plup is 
placed lD a soxbJc:t apparatut and ew-a;ced with methylene chloridt for 
a minimum of 4 hours at nn extraction rate or approximately 4 eydes 
per hour. 
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11.3 .3 .l.Al the cad of the initialaoxhlct cxuaction, the ~pcm madlylcae 
c:hloric!e is diacarded per A1tachment C oftha Chemical Hysicno Plm. 
Seaian WS00.2, Tlblc 1, and repl&God wid1 !uh metbyl=o chloride. 
Tho POP dlori:Jeat It extracted at least twice for a minimum of 16 
heNri each at lA extraGtlon rate or approximately 4 cycles per hour. 

11.3.3.4.The extracted PUF plup are placccl iD aolvent rinse4 Pyrex cllJha 
and dried in a mme hood for a minimum of 4 hours. 

11.3.4. XAD·2ltealn Preparation 

11.3 .4.l.For initial clean-up of the XAD·2 resin, a batch ot"XAD-2 i.a plac:ed in 
a soxhl• apparatul and extracted with methylene chloride Cor a . 
miDimum or 4 hours at an extraction rate of approximately 4 cyc:les per 
hour. 

11.3.4.2.At the end otthe Initial soxhlet extractloa, the spent methylene 
chloride is discarded per Atta.chment C at the Chemical HyJi~ne Pla.n. 
Section WS002, Table ! , and replaced with fi'ah methylene chloride. 
Tho XAD-2 rain i• atrKICd at Jcaa once for a minimum of 16 hoW'S 
at IJI extra=ion rale or approximately 4 eydes per hour. 

11.3 .4 .3. Tho XAD•l resin is removed from the aoxhlet apparuua, placed in a 
IOivmt rinsed Pyr= dish and dried at room temperature for a 
minimum of 16 hours. 

11.3.5. PUFIXAD·2 Sampling Canridge Preparation 

ll.l.S.l.Cattoa. glovu mut be wom wllUe handliDI atu• cartricls• to 
preveat CODtaminatioll. Chtlllle&U)' ruittaDt clava must be WOI'II 
to pnvut exposure to aampla or cllemleal&. 

11.3.5.2.Prior to Wtmbly of the PUFIXAD·2 amplinJ cutridgt1, the sian 
canridaea coatJ:inina nickel or ltainleu ateelscreenare riDsecl with 
-=one, ~ and methylene chloride and allowed to dzy for a 
rnWmwn of J hour. A 10xhlet-extractcd, dried 1 inch PUF it placed on 
top of' the acreen jn the gJus aamplina c:uuidJe. 
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11.3.S.3.Appro:dmately 1S pms of'20/60 mesh XAD-2 rain is placacl !mo 
the tampling canridJe OD top OCthe PlJl. . 

ll.3.5.4.The2 inch PDF adaozbeatis p!a<:ed o.n top o!thcXAD·2 re.dn bed. 

ll.J.S.5.The Jlus module conta'mns the PUFIXAD-2 adlorbent is wrapped 
with methyiiDI chloride-rinsed aluminum roil, labeled. p1ac:cclln a 
ziplock bq , then place4 in a bubble \\T&p plastic bq and tightly ICiled 
with '•P• for ahipme:at. 

11.4. Certification 

11.4.1. At least one PUFIXAD-a sample Md filter from each batc:h must be aualyzcd 
u a media blank bd'ore the batch is colllidared for field usc. A batch is 
considered a group of up to 20 assemblecl PUFIXAD-2 sample cartridaa with 
quanz fiber filters 

11.4.2. Each batch of cleaned and certifted canridgea inclucfina QC sample& should be 
shipped to the field, and sampled within the same delivery group (SDG) to the 
extent possible. 

11.4.3. An wembled cartridge consiJta of' the PUFIXAD-2 and filter. All these 
components may be extracted and analyzed together. No W'Jd. compounds 
should be pracnt above the reportina limit in an acceptable •p....cl~~~ned" 
blanlc. Surropte compound recoveries should bo within acceptable limi11. I! 
target compcundsare present, the uaociated batch of media will be riDsed 
again and re-aaalyzcd. 

11.5. Pre-spike aamplea (optional, upon client nquest). 

ll.S.l. Prior to field deployment, a aurropte compound (11C..Hexachlorobenzene or 
any other suitable isotopically l&beled surrogate) may be added to the 
PUFIXAD·2 canridp. The l\lrropte compound should be added ~a eaoh 
cartridge. See Appendix D. 

11.6. Storage of Spike Certified Adsorbent Canridse 

11.6.1. The PUFIXAD·2 sample cartridps must be stoRe! in air-tight glua or metal 
. c:ont&inm, protected from 1ighl and n:fiigcmcci az 4 ±2 •c &om tho time of 

file:///rith
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prcparadon. The cartridps must be wrapped ln aluminum ron for protection 
fi'om sualisbtaad tDCtcmal ccntaminati=. 

1 i .6.2. The P'UFJXAD-2 ample canridaea should not be stored for more than thirty 
daya prior to sampliua. Tbe expiration elate m\llt bo lDcluded on the c:anridae 
label. 

11.6.3. Label each lex u (da&e prepared; client; nriesl). Los into the PUP 
'Preparation tracklna log. 

11.7. Extraction Procedure 

11.7 .1. SoMiet Exvaction Procedure 

11. 7. 1.1.Aasemble the saxhlec apparatus. The soxhlet apparatUS conaiata of a 
triple aoJvent rinaed lliter round bottom tluk ccmtaimna 2 to 3 
methylene chloride-rinsed boilinc chips. with a eolvent rinsed larJe 
extractor body lltlcbed. 

11.7 .l.l.Add 800 mL ofmetbyl=e chloride to the soxblet IJ'l)ltatul.. 

11.7 .1.3.Using cotton sJoves, tr&DSter the PtJrJXAD.l sample cartridge and 
filter 10 the soxhlct appuatua. The PUFIXAD-2 sample carttidp and 
filter are analyzed toaethcr. 

11.7 .1.4.Add a certified clean PUFIXAJ).2 ample coaruidJC to bo 'UHd 11 a 
Metho4 Blank. 

J J. 7 .J.$.Add the surropte solution to all aamplea_ includma the Method Blank 
and DCS. (See Appendix n for spike level.) Ad4 apike aolutloD to tbe 
DCS. (See Append~ n for tpikelevel.) NtJk: A4tl the pr14pt8 
MJlritifJif tQ Ml llfllh«i bltznk If smnp/11 WN spilwi pnt11' ID ./illd 
dqJloyment. 

11.7 .1.5.Rdlux the aample for & minimum or 16 hours at an cxtrac:don nte of 
&pproxinwely .a cydu per hour. 

11.7 .1. 7 .The he&tina alements are turned oft: and the umples are allowed to 
eool &pproximately one hour. 

http://sopno.sac.op.ooo6
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11.7.1.8.Jtcmove the condenser and rinle the exttactor with 10.20 mLI ot 
methylene c:hloricle. The IOXhlet apparama it lilred to allow tbe JOlYIDl 
to clrablmto tho round bottom fiuk. The extra=or body i• NmOved 
1M the loww jolm Ia riDied whh 2.·3 mLs methylene chloride iDto the 
round bouom fluk. The PUFIXAD-2 cartridp il c:areWI1y removed 
ed the exttaccor body is rinsed twice with S·l 0 mLs of methyl~:ne 
cbloride into the rotmd bottom auk. Tbe exuacta are now ready for 
concenuation by X·D. 

11.7.2. Concentration Procedure 

·11.1 .2.1.A11emble a Kudema-Danish c:o~entrator by auadUns a 10 mL 
concentrator tube to a 1000 mL evapomive flaak. Add 2 ·3 melhyl=c 
chloride-rinlod boilma 'hiP•· 

1 J. 7 .2.2. Transfer the extract by pourins the extract throush thnncl and collect 
the extract in the X·D concentrator. Rinse the rcund bottom flask 2-3 
timea with 5·10 mL1 mdhylene chloride to c;omplete tho quantitative 
transfer. 

Note: If DM 01' mD71 of tht ~t~~~tpk ctnzcts appun to Jtav. 
water P'umt. &L th1 I%JJ'fJCIJ ~huling ths MetiJDd Blank 
tznd DCS) must be poured through" tiqtngfonMI containing 
mclh,lenc chlwidl-rt7Ued anltydTDUs, f1'tl1'llllcv sodivm wUGII. 
plugged with mtlhylml t:lrlt»1d6el"hud gkus "WWQl. 

11.7 .2.l.Pour the aample through the tunn~ rinae the round bottom flask l 
timu with methylene c:hloridc and pour the riDie lhrouJh w 1\mnd. If 
aocliwn ml&te wu usee! iD the f'uaael, rinlo the todium anJ&tt two (2) 
timea with methylene chloride. 

11. 7.2.4.Attadla three-ball Snyder column to the evaporative flask. Pre-wet 
the Snyder column by adding about 1 mL of the exuaction 10lve= to 
the top of' the column. Plmce the. K·D apparatu1 in a bot wa• bah 
(so•c to as•c) ao Um.t the concenuuor tube b panially immersed in 
the hot water, aad che entire lower rounded surfAce of' the 1luk Ia 
bathed with hot vapor. Adjust the venical posltion of the mpparatul 
ud the waler temperature u required to complete the conccatration in 
one hour. At the proper me of diltiUation. the balla of tho eohamn will 
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ac&lvely chatter but the cbambcn will not tlood with coadenacd 101Yent. 
Wbu the apparenS volume otliquid rcacba 6 znL, remove the IC-D 
appanma from tbe Wiler balh, dl)' the bottom of' the ovaporadve 1luk. 
lC-D cube andjoillt with 5-10 mLa lcetofte. Add 1-2 mLa ofmedlyleae 
chloride to the Snyder column to rime the iftlicle of' the flask lmo the K· 
D tube. Allow to clraiA asci cooL Remove tho Snyder c:olunm. Jtemove 
thcK-D cube and rtuethejoint ottbcflask whh O.S•l.O mLs ot 
mothyle.ae chloride into the X-D tube. 

11.'7.2.5.Quantitatively tranJ£et the exuacts from the K·D tubes to 16 mL 
culture tubes usin& a disposable pipette. Rinse the sides and bottom of 
the K·D tube 2·3 timea with - 0.! mL methylene cbloride to complete 
the transfer. 

11.7 .2.S.l.Nitrogen Blowdown • evaporate the IOlvem volume oftha 
IXUICII uncler a gentle mcam of nitrogen. Concentrate to 
approximately 3 mLs, cap Vrith TeBon JiDecl acrew capt, a=d 
gently inven the extract uveral times to rinse the ticla of the 
c:Wture tube. 

11.8. Remove the eaps and continue to blow down d\e extract to slightly below 1 mL. Do 
not allow the extract to so to drynus. CareNIJy trulsfer the extratt1 to a Teflon
aealed 2 mL screw cap autovi.al. Complete the quantitazive uansfer by riasina the 
bottom and sides of the internal wall of the culture tube with sma11 amoUDU of 
methylene chloride. Adjua the final volume to 1.0 mL. Exuacts are now ready for 
analyaia by GCJMS. 

12. MZTBOD PERFORMANCE 

12.1. The srouplteam leader has the rcspoDSihility to enaure tlw thia procedure is polformed 
by an asso~;iate who hu been properly trline.cl in ita wo and baa U1o required expertise. 

13. POLLUTION PREVENnON 



~UG 8'96 15:54 FR QU~NTERR~ 

PROPRIETARY 

TO 18012720430 

SOP No. SAC.OP-0006 
Aevilioa No. 1 

lleviaiCD ])ate: 3/11196 
P11o; 13 o£18 

13.1. No IOlvcta ofarry kind or in any~ m to be disposed of in the tiaks or 
evaparated in the hoods. 

1•. WASTE MANAGEMENT 

14.1. Waste manasement in the procec!ure awst be segregated ~disposed accordina to the 
&cility hazardous wute procedum. The Environmental Health md Safety 
Coordbwor or Hazardoua Muerials Technician ahoulc! be contacted if additional 
.information iJ required.. 

14.2. All wute mUJt be diapoaed ofaccordjq to the facUlty ha.zardou. wute manapmau 
proeeciurcs, Attachment C of the Chemical Hygiene Plan, S=lon WS~ Table l. 

14.3. Samples ancl omer solutioaa conWnins hiah concentrations of toxic materials must be 
diapoaed of awcordifts to the fadllty hazardous wute manascment proc.cdures, 
AtCKhment C otthe Chemical H)'Jience Plan. Section WSOOJ, Dlaposal of Samples 
After Analysis. 

15. REFERENCES 

15.1. Compendium Method T0-13 • The Determination o!B=zo(a)pyrene and other 
Polyn~loar Aromatle Hydrocubona in Ambient Air Uq Gas Chromatographic and 
Hiib Performance Liquid Chromatosraphic Analysis. 

lS.l. Method 1210, SW846. Third Editioll, USEPA Office of Solid Waste and E.merseacy 
Ruponse. Wuhlnatan :D.C .• 20460, September 1986. 

15.3. SW846. Test Methods for Evaluatina Solid Wute. Third Editio~ Update II. October 
1994, Scmivolatile OI)IJIJe Compounds by Gu Chromuoaraphy/Mus Spcc:tromctry 
(GCIMS): Capillary Column Technique, Method Bl70B. 

1 5.4. USEP A Contrm Laboratory Propm, Statem~t Of Work for Organic Analylia, 
OLMOX.X. 

15.5. ""GCMS Analyais of Semi-volatile Orpnica ... I..M-CAL-3004, rmslcm 4.0. 

15.6. "GCMS Anal)'lia Based on Method 8270B, SWI46", CORP·MS~OOOl, revilion 1.0. 

16. MISCELI...\NEOUS 
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16.1. DcviatioDI from rciCiftCc JnCdlod. 

16.1.1. TO.l3 waa publiahedfor theanalyaiJ ofPAB'a only, other scmlvoladlcs ~be 
. aaalyzed It r~onma limits similar to the p AH'a reportinallmiu. . 

16.1.2. The qumz filter, XAD-2 ruin and PUP adsorbent are dMZied llpltllelyia 
batches. uscmbled u a sample cartridge, extracted, and mWyzed for 
contamlnanu ofimcreat !0.13 liata the individual exuac:tion, olean-up ami 
anaJysiJ of tbo PtJF adsorbent. XAD-2 resin, and quartz fiber filter. 

16.1.3. TO-ll ltatea alau fiber £hers are used for samplin&. This SOP re£erencu the 
option to uae quartz fiber filter~ tor umplioa. 

16.1.4. TO-llltales deyinaXAD-l resin in a vacuum oven wim ultra-purcnitroaen 
ps stream at room temperature for 2-4 bourt. Thls SOP ref'crenca XAD-2 
rain to be dried in a mme hood for a minimum of 16 houn before use. 

16.1.5. T0-13 uses hexane-rinaed aluminum_foil. Thls SOP uses methylene cbloride
rinsed aluminum foU. 

16.1.6. Section 11.4 is not ruenced m T0.13. 

16.1.7. Section ll.S is not referenced in TD-13 and ia optional, upon client request. 

16.1.8. Sect.ion 11.7.1 soxhlec procedure does not include a pre-clcanlna extraction ot 
BOO mL methylene chloride of the soxblet apparatus. Tho exuaction aolveAt il 
methylene chloride instead or the 1 OOA cthctJ12exaoe extractiOD solvct 
referenced in T0-13. 

16.L9. T0-13 Uatsa GOnGentratioastep which lnvolvea a solveDt cc:banaeco 
cyclohcxane ed to a finalanct volume of 1 mL iD ~ohex.ue. 'l'hll SOP 
extraGtion mel concentration ltepa are proceued with methylene chloride. ne 
1inal sample extract is at 1.0 mL In methylene chloride. 

16.Z. List of' other SOPa cross-referenced in SOl. 

R..G 8 '96 15=04 

16.2.1. SAC·QA-0041 Calibration and Cah'bration CbGkofBalances, Rev. 1.1. 

16.2.2. LP..CAL-0001 LaboratoryDoCU~DC~~tation PractiGes. Rev. 3.0. 

PA:i:.B15 
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16.2.3. QA Policy 003 Quanterra Quality Control Propam, Rev. 0. 

1~.2.~. QA Policy 008 Data Recordina Requirements, kv. 0. 

16.2.5. LP-C.AL-0004 Sample Receipt an4 Loam, Aev. 4.0. 

16.2.6. LM·CAL-3004, "GCMS AM.lysis o!Scml·volatfl~Oraanics-, Rev. 4.0. 

16.2.7. CORP·MS.OOOl, .. GCMS Analysis Based on Method 8270B. SW846", Rev. 
1.0. 

16.2.8. Chemical HyJiene Plan. Attachmcnl C, Hazardous Wute Manaaemem 
Procedurea, llmsion 0. 
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SURROGATE AND DUPLICATE CONTROL SAMPLE SPIKES 

SURROGATE SPJOONG 

Swroptea are added to all the aamples, Jncludlna the MB (which iJ alJo the SCS), and the DCS. 
Add 0.5 mL afthe ABN surrogate aalutlon to each sample repn!lesa o!aize, to yielcl apib: Ieveli 
JhOWD below. · 

SWU6 CLPSOW3Jto 
Analyte fullaamolel Cullsamolel 

2-PJuorophenol 100 75 
Phenol~$ 100 75 

2.4.6-TnDromophenol 100 75 

2-Pluorobiphenyl 50 so 
Tef1)nenvl-d 14 . so so 
Nitrobenzeae.d5 so so 
2-chJarophenol NA 75 

1.2-Dichlarobeazene-<14 NA so 
NA• Noc Applable 

• or any other suitable isotopicaiJy labeled MTOpte 
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Spike the DCS wldl o.s mL of the ABN DCS lpilcinJ 10Mfon to yield the spUce levels sbawD below. 

SW846 CLPSOW31JO . 
Aaalyte (atr/sam_Rit} _(ug{Jamplel 

Pesuachloro~henol 100 75 

Phmol 100 1S 
.2-Chloro'Phenol 100 75 
4-Chloro·3·met_by)phenol 100 75 

4-Nitro~henoJ 100 75 

1.2.4. Trid\lorobenzen.e 50 50 

Acenaphthene 50 50 

2,4-Dinitrotoluene so 50 
ft. ·- 50 so ... ,._ .... 
n-Nltroso-di·n·proovlamine 50 50 
1 ,4-Dichlorob~: .-~l'le 50 50 

DCir.l: G1Q 
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1. SCOPE AND APPLICATION 

1.1. AnB.lyteS: VOCs with molecular weights in the general range of 40-200 &'mol suitable 
. for GC/MS analYsis. Target analytes are listed in Table 1. 

1.2. Method detection limits (see current MDL stUdy). 

I .3. Reponing limits: in the general range of2·20 ppbv (See Table 1). 

1.4. Applicable matrices- air, vapor 

1.5. Dynamic range (See Table 1) 

1. 6. Approximate analytical time 
1 min. - cool down of cryotrap 
I min. - flush of inlet system with internal standard 
I min. - collection of 100 ml internal standard on trap 
1 min. - flush of inlet system on trap 

PROPRIETARY 

S min. - collection of 500 m1 of sample/standard on trap 
1 min. - flush of trap with HP Helium and GC oven cool down 
24 min. - GC run time 

When running multiple samples, steps can be overlapped to reduce run time to 
approximately 2S min. 

l. SUMMARY OF METHOD 

2. 1. An air sample is metered through a mass flow controller and concentrated onto a 
cryogenically cooled trap. After 100 ml of internal standard and SOO ml (nominal) of 
the sample has been trapped, a valve is switched and the trap is heated to purge the 
trap's contents onto the gas chromatography column. The wget compounds are 
analyzed with a mass spectrometer operated in the scan mode. 

3. DEFINITIONS 

3 .1. Standard pressure is defined as l . 0 atmosphere, 14.6 psia, 0" Hg, and 0 psig, 
assuming Qu.anterra Air T oxics L.ab, City of Inclustty elevation and avCTage barometric 
preSSUR. 

3 .2. Standard molar volume is defined as 24. S Vmol at room temperature. 
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4 .1. Gas regulato~s are cleaned by the manufacturer using Freon 113, which is one of the 
· target compounds. ·Before uSing ultra high purity (UHP) Nitrogen (N2), Hydrocarbon 

(HC) free air, Jntemal Standard (l.S.), or a target compound standard mix, each 
regulator should be purged a minimum of three times with the appropriate gas. 

4.2. Contamination may occur in sample or standard resuhs if canisters are not properly 
cleaned prior to use. Canisters should not be used for the collection of samples until a 
batch blank analysis indicates that no target compounds are present above 0.2 ppbv, or 
a level previously agreed upon by.Quantem and Client. All other sampling equipment 
including pumps, flow controllers and filters must be thoroughly cleaned to ensure that 
the filling apparatus will not contaminate samples. 

4.3. High levels ofC()z and/or moisture may limit the amount of sample that can be 
concentrated due to plugging of the trap. High levels ofC()z may also over-pressurize 
the insttument's vacuum system requiring delay of scan stan time or the reduction of 
amount of sample trapped. High levels of c~ have been shown to shift the retention 
time of the first several target compounds earlier. 

5. SAFETY 

5 .1. Procedures shall be carried out in a manner that protects the health and safety of all 
Quanterra associates. 

5.2. Eye protection that satisfied ANSI Z87.1 (as per the Chemical Hygiene Plan), 
laboratory coat, and appropriate gloves should be worn while samples, standards, 
solvents, and reagents are being handled. Disposable gloves that have been 
contaminated 'Will be removed and discarded; other gloves will be cleaned immediately. 

5.3. The health and safety hazards of many of the chemicals used in this proc;edure have not 
been fully defined. Additional health and safety information can be obtained from the 
Material Safety Data Sheets (MSDS) maintained in the laboratory. 

S.4. Exposure to chemicals must be maintained as low u reasonably achievable. 
therefore, unless they are known to be non-hazardous, all samples must be opened, 
transferred and prepared in a fume hood, or under other means of mechanic:al 
ventilation. Solvent and waste containers will be kept closed unless transfers are being 
made. 

5.5. The preparation of standards and r ~o.'Jgents will be conducted in a fume hood with the 
sash closed as far as the operation \Ioiii permit. 
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5.6. At no time should SUMMA c:::.;.iistcrs be prcssuriz.ed over ~0 psig. 

· s. 7. All work must be stopped in the event of a known or potential compromise to the 
health and safety of a Quanterra associate~ The situation must be r~ned 
immediately to a laboratory supervisor. 

6. EQUIPMENT AND SUPPLIES 

6.1. Gas chromatograph - capable of subambient temperature programming for the oven 
and with the jet sepa.rator option (Hewlett Packard 5890). 

6.2. Mass-selective detector- equipped with computer and appropriate software (Hewlett 
Packard S970B with HP-1000 RTE-A data system). 

6.3. Cryogenic trap with temperature control assembly (Nutech 8S33 and 3S38). See 
Figure 1. 

6. 4. Electronic mass flow controller - for maintaining constant sample flow through Nutec., 
concentrators (Unit Instruments) 

6.5. Chromatographic grade stainless steel or nickel tubing and stainless steel plumbing 
fittings. 

6.6. Chromatographic column- DB-624 0.53 ID, 30 meter length {J&W Scientific). 

6. 7. Stainless steel vacuum/pressure gauge capable of measuring from 30" of mercury (Hg) 
to 40 psig (Span Instruments) or equivalent. 

6. 8. High precision vaa.wm gauge - for making daily standards. (Wallace &. Tieman 
Pennwalt) 

6. 9. Pressure regulators for carrier gas and standards - 2 stage, stainless steel diaphragm 
(siDgle stage acceptable for standards). 

6.10. SUMMA passivated canisters 6 Lor 15 L (Scientific Instrumemation Specialists, 
Anderson Instrwnents) or equivalent. 

6.11. 7 micron fihers (Nupro), or equivalent. 

6.12. Vacuum flow regulators capable of flew settings to give required time sample flows 
(Valin or equivalent). 
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6.13. Diaphragm type vacuum pump to draw sample through mass flow controller. 

7. . .REAGENTS AND STANDARDS 

7 .1. 4-Bromotluorobcnzene, 25 ng/uL in methanOl (for tuning of mass spectrometer) 

7.2. High pwity air and helium for making dilutions and for carrier gas. 

7.3. Pressurized air source for valve actuation. 

7.4. Gas calibration stock standards are at a nominal concentration of 1 ppmv (CS2 is not 
as stable and so the concentration is S ppmv). Standards are prepared in a balance gas 
of nitrogen and are analytically certified by the supplier (Scon-Marrin, Scott Specialty, 
or equivalent). To facilitate certification by vendor, the standards were divided into 
several c:ylinders. (See current stock cylinder standard certifications) 

7.5. Internal standard mix ofBromochloromethane, 1,4-Difluorobenzene, and 
Chlorobenzene-dS at 2SO ppbv each in a balance gas of nitrogen (Scott-Manin or 
equivalent). 

8. SAMPLE COLLEcriON, PRESERVATION AND STORAGE 

8.1. Samples should be collected in precleaned and batch analyzed SUMMA passivated 
canisters. A 7 micron filter should be placed on the inlet of the can to protect the 
valve from panic:ulates. Canisters should never be pressurized over 40 psig. 

8.2. The absolute pressure of the canister should be recorded before and after sample 
collection. See Section 11.1 Sample preparation. 

8.3. Samples must be kept within the temperature range of20 to 30 °C. 

8. 4. T ed1ar bag samples should be protected from sunlight. 

8.5. Canisters samples should be analyzed within 14 days of collection. 

8.6. Tedlar Bag samples should be analyzed 'Within 3 days of collection. 

9. QUALITY CONTROL 

9.1. For every 12 hOW" shift the mass spectrometer must meet the tuning criteria desaibed 
in Section 11.2. 
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9.2. After tuniDg, a single point check standard must be analyzed. Nmety percent of the 
target compound response factors must be within ± 30 percent diffc:renc:e of the initial 

. multipoint calibration curve average response factors. If the check standard fails to 
meet this criterion. the system ·and standard conditions should be evaluated and the 
standard reanalyzed. If the reanalysis fails to meet linearity criteria a new five point· 
calibration curve must be run. 

9.3. A laboratory control sample (LCS) must be analyzed daily or every 20 samples, 
whichever is more frequent. This sample will consist of target VOCs prepared in a 
separate canister from a second source. Five compounds will be used to assess control 
for the LCS: methylene chloride, 1, 1-dichloroethene, trichloroethene, toluene and 1,1-
2,2-tetrachioroethane. The percent recovery for the five conttol compounds must be 
within a window of 80-115% or a window established using historical lab cWa. QC 
sample limits may change once established using historiul lab data. 

9.4. For each lot of20 samples analyzed, a duplicate control sample (DCS) must be 
analyzed. The DCS sample is identical to the LCS in composition and source. The 
same LCS percent recovery criterion must be met. In addition, the relative percent 
d.iJference (RPD) for the LCS and DCS must be s 100/o. If either of the control 
samples fail the criteria the system should be checked and the LCS that tailed 
reanalyzed. Samples will not be considered reportable until the DCS criteria are met. 

9.5. A method blank must be analyzed eNt:ry 12 hour shift before samples. The blank 
results ,must indicate that there are no target compounds present above the reporting 
limits (RL). The method blank is prepared by adding zero grade air to a SUMMA 
canister. Internal standards are added to the trap and the blank is procased exactly as 
a sample or standard. 

9. 6. If any of the above criteria are not met, correct:Ne actions must be implemented before 
analyses can proceed. 

9. 7. Imemal Standards and their associated key ions are noted in Table 2. The internal 
standard areu are monitored for each 12 hour shift by comparing the areas ofthe 
internal Standards in each sample with the areas of the internal standards in the daily 
continuing calibration standard. Sample areas are considered acceptable if they fall 
berween SO% and 1 SO% of the daily standard areas. Any sample outside this criteria 
should be reaualyzed. Samples failing upon repeal analysis should be doam1ented on 
the analysis benchsheet and in the repon narrative. The internal standard area of 
Bromocbloromethane should always be greater than SO,OOO area counts to reliably 
achieve standard reporting limits 



RUG 8'96 14:30 FR QUANTERRA 
TO 1801272t:j4;.;;1::l 

PROPRIETARY 
SOP No. COI-MS-0003 
Revision No. 0 
Revision Date: 419196 
Page: 7 of22 

10. CALIBRATION AND STANDARDIZATION 

10 .1. A low level static· dilution of the stock standard gas mixtures is made in a 6 or 15 liter 
·SUMMA canister. The high precision vacuum gauge is flushed with HC free air and 
. attached to the top valve of the clean, evac:uaied canister. After recording the absolute 
pressure, 2.00 psi of each ofthe4 standard mixtures and 1.00 psi ofCS2 are added to 
the canister (each regulator and the transfer line should be flushed several times before 
transfer of standard to the canister). Close the canister valves and replace the high 
precision gauge with a vaarum/pressure gauge of known accuracy. Pressurize the can 
with HC free air to 30 psig. This will yield a standard with a nominal concentration of 
45 ppbv for most compounds. Actual concentrations of each compound as certified 
should be used in all calculations. 

10.2. A high level static dilution ofthe stock standard gas mixtures is made in a 6 or I Sliter 
SUMMA canister. The high precision vacuum gauge is flushed with HC free air and 
attached to the top valve of the clean, evacuated canister. After recording the absolute 
pressure. 8.00 psi of each ofthe4 standard mixtures and 2.00 psi ofCS2 are added to 
the canister (each regulator and the transfer line should be flushed several times before 
transfer of standard to the canister). Close the canister valves and replace the high 
precision gauge with a vacuum/pressure gauge of known accuracy. Pressurize the can 
with HC free air to 30 psig. This will yield a standard with a nominal concentration of 
179 ppbv for most compounds. Actual concentrations of each compound as certified 
should be U5ed in all calcularions. 

10.3. An initial. minimumS point, curve is run in the linear working range of the system for 
each compound. The nominal concentration of the standards are 2.2, 4.5, 11. 45, 144, 
287. and 448 ppbv. More than Slevels are run in order to maximize each compound"s 
linear working range and to verify reporting limits. These concentrations are achieved 
by varying the amount of standard trapped on the instrument and/or the concentration 
of the standard being analyzed. A percent relative standard deviation (o/.RSD) is 
calculated for each target analyte in that analytes dynamic range as indicated in Table 1 
using the calculation in section 14.4. 90% of the target compounds must be less than 
30% RSD to accept the curve for analysis. Refer to section 11 for R.SD calculation. 
All compounds should have a response factor greater than 0.05. 

10.4. During every 12 hours of operation, after tuning criteria is verified, a one point 
midrange standard (SOO mL of 44 ppbv) is run to verify linearity with the initial 
calibration. A percent difference is calculated between the response factors (RFs) 
from the continuing calibration standard and the average RFs from the initial curve for 
each target analyle using the calculation in section 11. 9()0/o of the target compound 
response factors must be within 30% difference of the initial multipoint curve average 
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Response Factor, or a new initial calibration must be run. All compounds should have 
a response factor greater than 0.05. 

. . 

IO.S. The daily, one point check standard response faCtors (RFs) are used to quantitate the 
results of the samples for the 12 hour shift. 

11. PROCEDURE 

11.1. Sample Preparation 

I l. l.l. The ini ~iai pressure of the sample canister is checked and retarded by attaching 
a vacuum/pressure gauge to the canister. The gauge should be rinsed before 
use with zero grade nitrogen by physic:ally holding against the air outlet and 
flushing for a few seconds. If the pressure is less than approximalely 6 psig, 
pressurize the canister to 10 psig with zero grade nittogen and record the final 
pressure. Pressures should be recorded in the sample pressurizmg log and on 
the individual canister field sheets. 

11.1.2. If the canister pressure is increased, a dilution factor (DF) is calculated and 
applied to results: 

DF=~ 
X~ 

Where: 
X. - absolute canister preSSUTe before dilution (initial pressure) 
Y. - absolute canister pressure after dilution (/ina/ pressure) 

11.2. Initial/Daily GCIMS Tuning 

11.2.1. After a successful autotune as per manufacture recommendations each 
instrument is manually tuned using PFfBA so that mlz 69 is 1000/o, m/z 131 is 
approximately 34%, and m/z 213 is approximately 36%. The width and axis 
puameters are set using the routines in the software. This initial tune should 
remain stable for extended periods of time, and retuning with PFTBA should 
not be necessary every day. 

11.2.2. A! the beginning of each 12 hour shift, prior to any analytical runs, the GCIMS 
system must be verified that acceptable tune performance criteria are achieved. 
If any ofthe key ions fail th~ abundance criteria. listed in Section 11.2.4. the 
system is considered out t'i tune and any subsequent sample/standard analysis 
should be considered unacc~ptable. 
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11.2.3. For shift rune verification the cryotrap is not used and should be left at I SOC. 
Alternatively the trap can be ~ld or cooling down -but should be out of line 
with the column. The GC program (see Table 2) is initiated by using the 
BAMON commands. The GC programs are named .. GCBFB 1" and 
"GCBFB2" for systems A and B respectively. Tune files arc typically 
"MTBFB 1" and "MTBFB2." Once the data system bas initiated the run and 
GC oven has stabilized, the remote start light will tum on and the system is 
ready for injection. 

2 uL of a 25 ns/uL 4-Bromofluorobenzcne (BFB) standard is injected into the 
injection port of the concentrator unit and the remote start bunon is activated. 

11.2.4. Once the tuning run is complete(- 6 minutes), run the program TIJNVOA. 
data file., This is a program that will evaluate the tuning analysis and print out 
the required information automatically. If the BFB tuning criteria cannot be 
met on the first injection., retuning the instrument with PFfBA and or system 
maintenance may be required prior to re-injection ofBFB. 

Mass lou Abundauce Criteria 

SO Is to 40% of mass 95 
15 30 to 6()0/o of mass 95 
95 Base Peak, 100% Relative Abundance 
96 5 to 9% of mass 95 

173 <2% of mass 174 
174 >50% of mass 9S 
175 5 to 9% ofmass 174 
176 >9S% but <101% of mass 174 
177 5 to 9% of mass 176 · 

11.3. One time procedural variations are allowed only if deemed necessary and appropriate 
by the supervisor to accommodate variation in sample matrix. radioactivity, chemistry, 
sample size, or other parameters. Any variation in procedure shall be completely 
documented using a Nonconformance Memo including approval by a Tedmical 
Speaalist and QA Manager. If it is determined that the quality of the sample data is 
significantly affec:ted and/or if contractually required, the client shall be notified. The 
Nonconformance Memo shall be tiled in the projec:t file. 

11.4. Any unauthorized deviations from this procedure must also be doaJmented u a 
nonconfonnance, with a cause and corrective action described. 
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.12.1. 11te continuing standard and the QAIQC samples are analyzed ·the same as samples. 
_After the one-point continuing calibration standard is analyzed an evaluated (section 
9.2), duplicate laboratory control samples (DCS) are analyzed and evaluated (See 
sections 9.3 and 9.4). 

12.2. Before sample analysis a zero grade nitrogen method blank is analyzed and evaluated 
(see section 9.5), The method blank consists of a SUMMA canister that is filled with 
zero grade nitrogen. 

12.3. At the beginning of a sample or standard run the sample valve is in the purge position 
and the trap valve is in the column position. The trap is cooled to <1 SOC. The 
internal standard canister attached and approximately 100 ml is fiushed through (this 
can be concurrent with the trap cool down). After flushing the trap valve is placed in 
the sample position and the trap temperature is checked to be at -1 SOC or less. 

Trapping is staned by switching the sample valve to sample position and activating a 
timer. When 100 ml has been trapped (1 minutes at 100 mllmin) the sample valve is 
switched to purge and the internal standard canister is closed and removed. 

12.4. The sample/standard canister is then attached and approximately 100 ml is flushed 
through. Tmpping is apin staned by s-witching the sample valve to sample and 
swting a timer. After the appropriate amount of time (S minutes for 500 ml at 100 
mllmin) the sample valve is switched back to purge, the canister is closed and the data 
system is set up. 

12.5. Typically, the '"Name" field in the data system set up screen contains the Quanterra 
sample number and the name of the client. The "Misc." section contains the volume of 
the sample that was trapped, the client sample ID, the canister number (or a note of 
"Tedlar bag"), and the canister or Tedlar bag dilution factor (finalfmitial pressure, if 
applicable). 

12.6. The GC system methods are "GCNEWl: and "GCNEW2" (see Table 3). When the 
GC reaches ready at the programmed stan temperature. and after waiting at least 30 
seconds after napping, the trap valve is switched to column, and then the cryouap is 
sv.'itched to heat and the run is staned simultaneously. 

12.7. A canister filled with zero grade air is attached to the sample line in between samples. 
The line is allowed to flush until it is time for the next sample. 
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12.8. Trapped sample volumes are adjusted for pressurization to give an undiluted volume 
ofSOO ml. 

13. DATA INTERPRETATION 

13. 1. Qualitative Analyses 

13 .1.1. Two criteria must be satisfied uo verify positive identification. ( 1) elution of 
sample component at the same GC relative or absolute retention time as those 
of the standard component; and (2) correspondence of the sample component 
and the standard component mass spectra. 

13 .1.1.1. The sample component relative retention time (RR T) must compare 
within± 0.06 RRT units of the RRT of the standard component. A$ an 
option, R.T must compare within 0.5 minutes of the standard 
component absolute retention time (R.T). For reference, the RT 
standard must be run within the same 12 hour shift as the sample. 

13 .1.1.2.( 1) All ions present in the standard mass spectra at a relative intensity 
greater than 10% (most abundant ion in the spectrum equals 1000/o) 
must be present in the sample spectrum. (2) The relative intensities of 
ions specified in (I) must agree within plus or minus 20% between the 
standard reference and sample spectra. (Example: For an ion with an 
abundance of 50% in the reference spectra, the corresponding sample 
abundance must be between 30 and 70 percent. Standard reference 
mass spectra must be obtained on each individual system. 

13 .1.1.3 .If a compound cannot be verified by all of the criteria in the above 
paragraphs but in the technical judgmem of the analytical chemist the 
identification is correct, then the compound may be reponed. 

13 .1.2. For samples containing components not associated with the calibration 
standards, a library search may be made for the purpose of tentative 
identification. The necessity to perform this type ofidentification will be 
determined by the type of analysis being conducted. normally, compounds will 
be given general names consisting of major functional groups and number of 
carbon atoms unless a retention time reference is available. Guidelines for 
making tentative identification are: 

13.1.2.l.Relative intensiucs of major ions in the reference spectrum (ions 
> 10% of the most abundant ion) should be present in the aample 
spectrum. 
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13.1.2.2.The relative intensities of the major ions should agree within± 20%. 
(Example: For an ion "With an abundance of SO% in the standard 
spectrum, the.corresponding sample ion abundance must be. between 30 
~d 700/o). 

13.1.2.3.Molecular ions present in the reference spectrum should be present in 
the sample spectrum. 

13.1.2.4.Ions present in the sample spectrum but not in the reference spectrum 
should be reviewed for possible background contamination or prese:nc;e 
of cocluting compounds 

13 .1.2.5 .Ions present in the reference spectrum but not in the sample spectrum 
should be reviewed for possible subtraction from the sample specuum 
because of background contamination or coeluting peaks. Data system 
library reduction programs can sometimes create these discrepancies. 

13.1:2. 6. Only peaks having a total ion cun-ent greater than 10% of the neares. 
eluting Internal Standard total ion current will be evaluated for 
reporting. 

13.1.2.7.Semiquantitative resulu will be calculated for tentatively identified 
compounds using total ion current areas and assuming a relative 
response factor of 1. 0 of the nearest internal standard. 

Computer generated library search routines should not use 
normalization routines that would misrepresent the library or unknown 
spectra when compared to each other. Only after visual comparison of 
sample 'With the nearest library searches will the mass spectral 
inte~pretation specialist assign a tentative identification. 

13.2. Quantitative Analysis: 

13 .2.1. When a compound has been identified, the quantification of that compound 
will be based on the integrated abundance from the EICP of the primary 
characteristic ion. Quantification will take place using the internal standard 
technique. A summary table of prinwy and secondary ions for target 
eompounds and internal standards is listed in Table 4. The calculation for 
quantitation of sample is found in section 14. 
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14 .1. The HP data system is set up to automatically quantitate the sample results based on a 
. soo ml sample size. The.def&ult result units are in ppbv. 

14.2. If a sample size other than soo ml was used and/or a canister· sample was pressurized, 
the result rrwst be adjusted as shown below: 

SOO mL final psi a 
Final result ppbv = raw result ppbv X .,,.._..] l . . ed X . . ·a1 . 

-'f"'eliO IO'IIeJIYect J1Utr pSJa 

14.3. Calculation for Relative Response Factor (RRF): 

RRF= A.reacpdinSttJ. X Conc./.S. 
Areal.S. Conc.cpdinStd. 

The area of the primary quantitation ion is used in the calallation. 

I.S.: Internal Standard 

14.4. Calculation for Percent Relative Standard Deviation (%RSD): 

%RSD= Std.Dev.of RRFs XlOO 
Meanof RRFs 

14.5. Calculation for Percent Difference (%0): 

o/oD = Average RRF from initial curve RRF cpd. X 100 
AverageRRF from initial curve 

14.6. Calculation for Determining Concentration of Compounds: 

Cone. Cpd(ppbv)= AreacpdinsaJ1_1ple X Conc.I.S. X Dii.Factor(Seel42) 
Area I. S. in sample RRF daily Std. 

The area of the primary quantitation ion is used in the calculation. 
I.S.: Internal Standard 

14.7. Calculation for Percent Recovery (%Rec): 

% Rec= Amount c.·pd. recovered X lOO% 
Amoum c.pd. spiked 

14.8. Calculation for Relative Percent n,tTerence (RPD): 

RPD= Vafl, .. : .·1 'l.zlue 8 X 100 
AveraJ:t: u{ J alues 
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1 S .1. Standard reporting units are ppbv. If results are to be reponed in ngiL or ug/m3
. use 

the following equation: 

Molecular weight of compound 
result ppbv X · = results ngl L or uglm1 

24.5 

Note: 24.5 is the molar volume ofideal gas at 25° Centigrade and 1 atm. 

15 .2. Reporting limits 

15.2.1. See Table I. All reponing Jimjts and MDLs must be derived on GCIMS 
systems at the Quanterra Air T oxics laboratory and are periodically updated. 

15.2.2. "f' values (results below the normal reporting limit but above the MDL) are 
issued on request only. 

1 S. 3. Significant figures 

15.3.1. All results should be reported to two significant figures. 

15.4. No conversion ofthe analytical results to standard conditions is made. 

16. METHOD PERFORMANCE 

17. POLLUTION PREVENTION 

18. WASTE MANAGEMENT 

19. REFERENCES 

19.1. Method Source 

19.1.1 ... EPA Compendium Method T0-14. The Determination of Volatile Organic 
Compounds {VOCs) in Ambient Air using SUMMA Passivated Canisters 
Sampling and Gas Chromatographic Analysis." 

19.2. Deviations from Method 

19 .2.1. Nrtrogen is used for dilution/pressurization purposes. 
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19.2.2. T0-14 .recommends the use of a ·0.32 mm column coupled directly to the 
MSD. With the HP system, the MSD can only handle flow of 1 ml!min or less. 
The 0.32 mm column provides- 3 m1/min. Quanterra uses a 0.53 mm column 
through a jet separator. 

19.2.3. T0-14 describes an inlet system that uses a vacuum to pull the sample through 
the trap. Quanterra optionally uses the pressure of the sample canister to drive 
the sample through the trap. 

19.2.4. T0-14 describes the use of a Nafion dryer to remove excess moisrure from air 
mattices. Quanterra does not usc a Nafion dryer since polar compounds may 
be lost during this removal step. 

19.2.5. T0-14 describes the use of SUMMA passivated steel canisters for sampling 
and analysis. No mention is made ofTedlar sampling bags. Quanterra 
analyzes samples in T cdlar bags for VOCs using the same procedures 
described herein. A modification to the method is noted on the final report. 

. 20. MISCELLANEOUS (TABLES. APPENDICES. ETC.) 

Table 1 VOC Target Compounds 

Compound B.T. Report Limits Dynamic 
(appros.) (ppbv) RaD1e (ppbv) 

Dichlorodi:fluoromethane (Freon 12) 2.05 2.0 2-450 
Chloromethane 2.62 4.0 4450 
1,2-Dicbloro-1, 1 ,2,2-tetrafluoroethane (Freon 2.66 2.0 2-450 
114) 
Vmyl Chloride 2.89 2.0 2-450 
Bromo methane 3.34 2.0 2-450 
Cbloroethane 3.52 4.0 4-450 
Trichloroftuoromethane (11) 3.85 2.0 2-450 
1,1-Dichloroethene 4.44 2.0 2-450 
Carbon Disulfide 4.54 10.0 10-360 
1,1 ,2-Tricbloro-1,2,2-trifluoroethane (Freon 4.52 2.0 2-450 
113) 
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Report Limits 
(l;)pbv) 

2.0 

Dynamic 
Range (ppbv) 

4-450 
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Compound R.T. 
(appros.) 

Acetone 4.62 
Methylene Chloride 5.01 
trans-1,2-Dichloroethene 5.38 
1,1-Dicbloroethane 5.91 
Vmyl Acetate 6.13 
cis-1,2-Dichloroethene 6.70 
2-Butanone 6.84 
Chlorofonn 7.23 
1, 1, 1· Trichloroethane 7.33 
Carbo a Tetrachloride 7.56 
Benzene 7.88 
1.2-Dichloroethane . 7.97 
Tricbloroethene 8.95 
1 ,2-Dicbloropropane 9.31 
BroDlO<ticbloro~edlane 9.88 
cis-1,3-Dichloropropene 10.70 
4-Methyl-2-pentanone II. II 
Toluene 11.21 
trans- I ,3-Dichloropropene 11.82 
1, 1,2-Trichloroethane 12.12 
T etrachloroethene 12.19 
2-Hexanone 12.78 
Dibromochlorometbane 12.80 
1,2-Dibromoethane 12.90 
Chlorobenzene 13.98 
Et.bylbenzene 14.33 
1,4-and 1,3-(p,m)Xylene 14.61 
1 ,2-( ortho )Xylene 15.43 
St)Tene 15.49 
Bromoform 15.78 
1,1 ,2,2-T etracbloroetbane 17.18 
Benzyl Chloride 17.30 
4-Ethyltoluene 17.55 
1,3, S-Trimetbylbenz.ene 17.73 
1,2, 4-Trimethylbc:nzcne 18.55 
1,3-Dichlorobenzene 19.02 
1, 4-Dichlorobenzene 19.26 
1,2-Dichlorobenzene 19.83 
1,2, 4-TricblorobenzeDe 21.32 

SOP No. COI-MS-0003 
Revision No. 0 
Revision Date: 4/9/96 
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Report Limits . Dyaamic 
(ppbv) Range (ppbv) 

10.0 . 10-450 
2.0 2-450 
2.0 2450 
2.0 2-450 

10.0 10-450 
2.0 2-450 

10.0 10-450 
2.0 2-450 
2.0 2-450 
2.0 2-450 
2.0 2-450 
2.0 2-450 
2.0 2450 
2.0 2-450 
2.0 2-450 
2.0 2-450 

10.0 10-450 
2.0 2-450 
2.0 2-450 
2.0 2-450 
2.0 2-450 

30.0 30-450 
2.0 2-450 
2.0 2-450 
2.0 2-450 
2.0 2-450 
2.0 2-900 
2.0 2-450 
2.0 2-450 
2.0 2-450 
2.0 2-450 

10.0 10-450 
2.0 2-450 
2.0 2-450 
2.0 2-450 
2.0 2-450 
2.0 2-4SO 
2.0 2-450 

20.0 20-450 
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·Method file: GCBFB1(2) 

Method file: 

Temperature: 

GCJDIP 

Temp 1 
Time 1 
Rate 
Temp2 
Time 

GCBFBl 
GCBFB2 

Inj.P 
90.0 

30.0 
1.0 

35.0 
100.0 

15.0 

TABLE 2 BFB GC Method· 

METiiOD FILE LIST 

GC Type: 5890 Run type: SCAN,GC,El 
Column: Cap Splitless: Yes 

Intfe Source 
250.0 0.0 

LEVEL A LEVELB 

100.0 0.0 
3.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

Oven equilibration Time. 0.10 min 

Run time: 6.00 
SCM Stan time 2.50 

Scan Parameters: Mass Range: 34 to 260 

POST RUN 

0.0 
0.0 

Multiplier voltage: varies Number of AJD samples: 8 
GC Peak threshold: 20000 counts 
Threshold: 100 counts 
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Report Limits 
~pbv) 

2.0 

Dynamic 
.Range (ppbv) 

4-450 
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·Method file: GCBFB1(2) 

·Method file: 

r emperarure: 

GCIDIP 

Temp l 
Time 1 
Rate 
Temp2 
Time 

GCBFBl 
GCBFB2 

Inj.P 
90.0 

30.0 
1.0 

35.0 
100.0 
15.0 

TABLE 2 BFB GC Method· 

METHOD FILE UST 

GC !ype: 5890 llun type: SCAN.GC,El 
Column: Cap Splitless: Yes 

Intfc Source 
250.0 0.0 

LEVEL A LEVELS 

100.0 0.0 
3.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

Oven equilibration Time. 0. 10 min 

IWn time: 6.00 
Scan Stan time 2.50 

Scan Parameters: Mass Range: 34 to 260 

POSTllUN 

0.0 
0.0 

Multiplier voltage: 
oc Peale threshold: 

varies Number of AID samples: 8 . 
20000 counts 

Threshold: 100 countS 
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Method file: GCSYSl 
GCSYS2 

GC Type: 5890 Run type: SCAN.GC.EI 
Column: Cap 

Temperature: 

GCIDIP 

Temp l 
Time 1 
Rate 
Temp2 
Time 

Inj.P 
90.0 

-50.0 
1.5 

50.0 
10.0 
0.0 

Oven equilibration Tme. 0.10 min 

Run time: 24.00 
Scan Start time 1.60 

Intfc 
250.0 

LEVEL A 

10.0 
0.0 
S.S 

100.0 
0.0 

Splitless: Yes 

Source 
0.0 

LEVELB 

100.0 
0.0 

40.0 
160.0 

3.4 

Scan Parameters: Mass Range: 34 to 260 

POST RUN 

0.0 
0.0 

Multiplier voltage: varies Number of AID samples: 8 
GC Peak threshold: 20000 counts 
Threshold: 10 counts 
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TABLE4 VOCKeylons 

CoQapound 

Bromochlorometbanc I.S. #1 
Dichloroditluoromcthane (Freon 12) 
Chloromethane 
1,2-Dichloro-1,1,2,2-tetra.ftuoroethane (Freon 114) 
Vmyl Chloride 
Bromomethane 
Chloroethanc 
Trichlorofluoromethane (11) 
1, 1-Dicbloroethene 
Carbon Disulfide 
1, 1,2-Trichloro-1,2,2-trifluoroethane (Freon I 13) 
Acetone 
Methylene Chloride 
trans-1 ,2-Dichloroethene 
1, 1-Dichloroethane 
Vmyl Acetate 
cis-1,2-Dichloroethene 
2-Butanone 
Chlorofonn 
1,1, 1-Trichloroethane 
Carbon T ctrachloride 
1,4-Difluorobenzene I.S. #2 
Benzene 
1,2-Dichloroethanc 
Trichloroethene 
1 ,2-Dichloropropane 
Bromodichloromethane 
cis-1,3-Dichloropropene 
4-Metbyl-2-pentanone 
Toluene 
Chlorobenzene..dS I.S. #3 
trans-1,3-Dichloropropene 
1, 1,2-Trichloroethane 
T etrachloroethene 
2-Heunone 
Dibromochloromethane 
1,2-Dibromoethane 
Chlorobenzene 

TO 18012720430 
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Primary Secondary 

49 130 12a 
as 87, 50 
so 52 
85 135 87 
62 64 
94 96, 79 
64 66, 49 

101 103 66 
61 96, 63, 98 
76 7a, 44 

lSI 101 103 85 
43 sa 
84 49, a6 
96 61, 98, f 
63 65, 83 
43 44, 86, 42 
96 61, 98. 63 
72 51, 43 
83 85, 41 
97 99. 61 

117 119 121 82 
114 63. 88 
78 so. 52, 11 
62 64, 49. 98 

130 9S, 132 97 
63 62, 41, 39 
83 as. 129 
7S 77, 39 
43 58, 57, 8S 
91 6S. 92 

117 52, 54, 82 
15 77, 39 
97 83, 8S, 61 

164 129 131 166 
S8 43 51 

129 127 2.08 13. 
107 U09 188 
112 77, 114 
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Ethylbenzene 
1,4-and 1,3-(p,m)Xylene 
1,2-( ortho )Xylene 
Styrene 
Bromoform 
I ,1,2,2-Tetrachloroethane 
Benzyl Chloride 
4-Ethyholuene 
1,3,5-Trimethylbenzene 
1,2, 4-Trimethylbenzene 
1,3-Dichlorobenzene 
1, 4-Dichlorobenz.ene 
1,2-Dicblorobenzene 
1,2, 4-Trichlorobenzene 
Hexachlorobutadiene 

TO 18012720438 
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TABLE4 VOCKeyloas 

Primary Secondary 

91 106 
91 106 105 
91 106 105 

104 78 103 51 
173 171 175 93 
83 85, 133 131 
91 126 63 

lOS 120 77 
105 120 77 
105 120 77 
146 148 111 15 
146 148 111 15 
146 148 111 75 
180 182 109 l4S 
225 227 223 

A 
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GC\MS Analysis of Semivolatile Organics (Method 8270) 

SOP No.: 
SANA-MS-0002 

1. SUMMARY OF METHOD 

Revision No. : 0 
Supersedes: LM-CRL-3002 

CS-MS-0090 

Effective Dace: 
03/30/95 

1.1 Aqueous samples are extracted with dichloromethane into base/neutral 
and acid fractions. Sample extracts are combined for quantitat:ive 
and/or qualitative GC/MS. analysis using an internal standarc method. 

1.2 Solid samples are extracted with an appropriate solvent and the extract 
is analyzed by GC/MS for quantitative and/or qualitative identification 
using the same internal standard method. 

2. SCOPE AND APPLICATION 

2 .1 Note: This procedure may be used in conjunction with any project 
specific requirements, as requested by the end user. When such 
requirements are defined in writing, e.g. in a QAPjP, their application 
shall take precedence. 

2.2 Analytes: Quantitative analysis is performed for the compounds listed 
in Appendix A. Qualitative analysis by mass spectral identification 
can be performed on other extractable, chromatographable compounds. 

2.3 Reporting Limits: See Appendix A. 

2.4 Applicable matrices: Water, soil, solids, sludge, and waste. 

2.5 Dynamic range: Analytes can typically be quantitated between 5ug/mL 
and 160 ug/mL. Samples which exceed this concentration range for any 
analyte in Appendix A, Table 1 should be diluted to be within the 
dynamic range of the method. Sample extracts should also be diluted 
when any other semivolatile component of the sample exceeds this range. 
Reporting limits will be adjusted to reflect the dilution performed. 

2.6 Analysis time: Approximate analytical time is 45 minutes per GC/MS 
run. The time required for data reduction will be dependent upon the 
complexity of the sample. 

2.7 Comments 

2.7.1 All deviations made from this SOP MUST be approved by the supervisor 
/manager and QA director. 

2.7.2 All reusable glassware should be solvent rinsed prior to use. 

2.7.3 Care should be taken 
samples. Particular 
protective glove that 
sample preparation. 

not to introduce contamination into the 
attention should be paid to selecting a 
does not contribute contamination during 
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2.7.4 pH adjustments required for the preparation of aqueous samples are 
critical. Analyte recoveries can be adversely affected if the pH of 
the sample is not sufficiently basic or acidic. 

3. SAFETY ISSUES 

3.1 Safe Work Practices 
All laboratory personnel must have a working knowledge of the pertinent 
safe work practices and procedures outlined in the Quanterra Health and 
Safety Manual. Employees must receive Hazard Communication and Chemical 
Hygiene training prior to working with chemicals used in this SOP. 

3.2 Personal Protective Equipment 
Lab coats and gloves are required whenever samples and or reagents are 
being handled. Employees should familiarize themselves with the glove 
compatibility chart for proper choice of gloves. Other specialized safety 
equipment may be required depending on ~rocedure, reagents used and known 
hazards of samples. 

3.3 Chemical Exposure Potential 
The toxicity/carcinogenicity or other inherent hazards of each chemical 
used in this procedure may not be precisely defined. Therefore, each 
chemical compound should be treated as a potential health hazard. 
Exposure to these chemicals should be reduced to the lowest possible 
level by engineering controls and Personal Protective Equipment. A 
Material Safety Data Sheet (MSDS) is available for each laboratory 
standard and reagent chemical. Employees must review all MSDS's for all 
chemicals listed in the procedure prior to initial use. 

3.4 Hazardous Waste 
Laboratory personnel assigned to perform hazardous waste 
disposalprocedures must have a working knowledge of the established 
proceduresand practices outlined in the Quanterra Health and Safety 
Manual. Theseemployees must have training on the hazardous waste 
disposal practicesinitially upon assignment of these tasks, followed by 
an annualrefresher training. 

4. SAMPLE COLLECTION, PRESERVATION, CONTAINERS, AND HOLDING TIMES 

4 . 1 Grab samples must be collected in glass containers. 
Conventionalsampling practices should be followed, except that the 
bottle must not be pre-rinsed with sample before collection. Automatic 
sampling equipment must be as free as possible of Tygon tubing and 
other potential sources of contamination. Solid samples should be 
collected in wide mouth glass jars. 

4.2 All samples must be iced or refrigerated at 4 + 2°C from the time of 
collection until extraction. 
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4.3 All aqueous samples must be extracted within 7 days of collection and 
completely analyzed within 40 days of extraction. Soil/waste samples 
must be extracted within 14 days of collection and completely analyzed 
within 40 days of extraction. 

5 . APPARATUS 

5.1 Capillary column: Use one of the following or an approved substitute: 

5.2 

J&W 30 m DB-5, 0.25 mm id, 0.25 urn film thickness 
Restek Rtx-5, 0.25 mm id, o.25 urn film thickness 

Syringes: 10 uL, 25 uL, SO uL, 
appropriate for making injections, 
preparing sample dilutions. 

100 uL, 
adding 

500 uL, 
internal 

and 1 mL, as 
standard, and 

5.3 Gas Chromatograph/Mass ~pectrometer 

5.3.1 Gas chromatograph: An analytical system that includes a 
temperature-programmable gas chromatograph suitable for splitless 
injection including all required accessories such as syringes, 
columns, and gases. 

5.3.2 Mass spectrometer: Capable of scanning from 35 to 500 amu every 1 
sec or less, using 70 volts (nominal) electron energy in the 
electron impact ionization mode. 

5.3.3 GC/MS interface: An interface that allows direct coupling of the 
capillary column and adequate analyte response. 

5.3.4 Data system: A computer system is interfaced to the mass 

6. PROCEDURE 

spectrometer which allows the continuous acquisition and storage on 
machine-readable media of all mass spectra obtained throughout the 
analytical run. The software is capable of producing extracted ion 
profiles and integrating these abundances. The EPA/NIH Mass 
Spectral Library is available on the system. 

6.1 Instrument Set-Up for the GC/MS 

6.1.1 Chromatographic Conditions 

6.1.1.1 Temperature Program: 

Initial Temperature: 
Initial hold time: 
Temperature ramp: 

45°C 
2 min 
8°C/min 
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Final temperature: 
*Final hold time: 

Oven eguilib. time: 
Splitless valve time: 

295°C 
15 min 
0.2 min 
0.8 minutes 

*The final hold time should be adjusted according to the 
retention time of the final compound in the standard. 

6.1.1.2 These parameters are verified and/or changed using the DATAC 
procedure for the Hewlett Packard 5970 instrument. 

6.1.2 Mass spectrometer parameters: 

o Mass range: 
o Scanning rate: 
o Number of A/D samples: 
o Zone temperatures: 
Injection port: 
Transfer line: 
Ion Source temperature: 

35-450 amu 
1 s/scan 
2 

6.1.3 Acquisition Parameters: 

o Scan start time: 
o *Run time: 
o Threshold: 
o GC peak threshold: 

1-4 min 
48-50 min 
10-50 
2.0000 counts 

*Run time could be shorter as long as the last compound has 
eluted two minutes before the run ends. 

6.2 Instrument calibration 

6.2.1 DFTPP 

6.2.1.1 Each GC/MS MUST be hardware tuned to meet the EPA ion 
abundance criteria for DFTPP. The instrument tune MUST be 
verified at the start of every 12 hours of operation. Ion 
abundance criteria are listed in Appendix C, Table C-1. 

6.2.1.2 Inject SOng of DFTPP under the following chromatographic 
conditions: 

Initial temperature: 
Initial hold: 
Rate: 
Final temperature: 

150°C 
1 min 
30°C/min 
295°C 
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6.2.1.3 Evaluate the spectrum of DFTPP. Ion abundance criteria 
given in Appendix C, Table C-1 must be met. Averaging scans 
across the peak and reasonable background subtraction is 
acceptable. Manipulations which will distort the spectrum, 
such as excessive background subtraction, are not acceptable. 
Daily evaluation of DFTPP criteria is performed by a Hewlett 
Packard software routine called "TUNBNA". This program finds 
the scan or scans under the peak that best fits the criteria 
outlined in Appendix C, Table C-1. 

6.2.1.4 If the ion abundance criteria are not met, retune the 
instrument and reinject DFTPP. 

6.2.1.5 If the ion abundance criteria are met, generate a hardcopy 
of the spectrum, mass abundance table, and ion abundance 
summary. 

6.2.2 Initial calibration. An initial calibration must be performed before 
analysis of sample extracts can begin. This consists of a five point 
calibration curve for all of the analytes of interest. Standard 
solutions are prepared at concentrations of 20, 50, 80, 120, and 160 
ug/mL. All standards and their dilutions must be made under the fume 
hood. 

Six compounds are chosen as internal standards. The characteristic 
ions of those internal standards are used for quantitation (see 
Appendix E) . Each analyte will be assigned a corresponding internal 
standard and its primary ion will be used to calculate response 
factor RF: 

RF (Ax Cis)/(Ais Cx) 

Where: Ax area of the characteristic ion for the 
compound being measured. 

Ais area of the characteristic ion for the 
specific internal standard. 

ex concentration of the compound being 
measured. 

Cis = concentration of the specific internal 
std. 

Certain compounds have been selected to monitor instrument 
performance. These compounds are identified as System Performance 
Check Compounds (SPCC) and Calibration Check Compounds (CCC) . 

The average response factor for each System Performance Check 
Compound (SPCC) MUST be greater than 0.05. 

The percent relative standard deviation (\RSD) for each Calibration 
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Check Compound (CCC) MUST be less than 30%. The %RSD for all 
compounds should also be reviewed. Any values greater than 50% 
should be evaluated before analyses are continued. 

If samples are NOT being analyzed for these specific compounds, the 
criteria for these compounds need not be met. The fact that these 
compounds are not in the analyte set should be documented. 

see Appendix c, Table C-2 for a summary of CCC and SPCC criteria. 

6.2.2.1 The five standard solutions are: 
ug/mL. 

20, SO, 80, 120, and 160 

6.2.2.2 The analyst should complete the data reduction of the so 
ug/mL standard while the next standard is running. 

6.2.2.3 The SPCC limits MUST be verified. If a SPCC RF is < 0.05 
corrective action will be taken. Corrective action may 
include replacement of injection port liner, breaking off 
the column, or replacing the column. Document corrective 
action taken or decision to proceed. This documentation 
will be kept with the output for the initial calibration. 
If necessary, reinject the so ug/mL standard. 

6.2.2.4 The concentration of surrogate compounds is 50 ug/mL. The 
concentration of internal standard compounds is 40 ug/mL. 

6.2.2.5 Review the quantitation list to ensure that the internal 
standards. are correctly identified and that the analytes are 
properly quantitated. ALWAYS check the following compounds 
for proper integration: 

Benzyl Alcohol 
Benzoic Acid 
4-Nitrophenol 
4-Nitroaniline 
Benzo(b &/or k)fluoranthene 
Indeno(1,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h,i)perylene 

These compounds do not chromatograph well, particularly as 
the column deteriorates. 

6.2.2.6 Check for the correct peak assignment for the pairs of 
structural isomers which are in the standard. 

Identification is based on elution order, as they appear in 
the library. These pairs are: 



STANDARD 
OPERATING 
PROCEDURE 

Subject or Title: Page __ e_ of _22 

GC\MS Analysis of Semivolatile Organics (Method 827~) 

SOP No.: 
SANA-MS-0002 

Revision No. : 0 
Supersedes: LM-CRL-3002 

CS-MS-0090 

Effective Date: 
03/30/95 

2,4,6-/2,4,S-Trichlorophenol 
Anthracene/Phenanthrene 
Chrysene/Benzo(a)anthracene 
Fluorathene/Pyrene 

6.2.2.7 Each of the other standards analyzed should be evaluated in 
the same manner as the SO ug/mL standard, with particular 
attention focused on the "troublesome" compounds with the 
following exceptions: 

a.) 20 ug/mL standard: five compounds may not 
appear in this standard due to low response. 
They are benzoic acid, 2,4-nitrophenol, 4-
nitrophenol, 4,6-dinitro-2-methylphenol, and 
pentachlorophenol. 

b.) 160 ug/mL standard: Certain compounds 
(especially naphthalene and other polynuclear 
aromatic compounds) may saturate. When this 
occurs, the point for the saturated compound will 
be deleted resulting in a 4-point calibration for 
that particular compound. 

Verify that the CCC and SPCC cr~teria have been met. Review 
average response factors of all the other analytes. 
Investigate the individual components for an average 
response factor that is greater than SO% 

6. 2. 2. 8 If corrections are necessary, ma.:e adjustment and verify the 
standard again. If compounds are still outside acceptable 

limits, consult a supervisor. 

All SPCC and CCC criteria must be met. If these criteria are 
not met and the decision is made to continue analysis, the 
rationale must be documented by the individual making that 
decision. This documentation must be kept on file with the 
initial calibration record. 

6.2.3 Continuing calibration. The so ug/mL standard is used as the 
continuing calibration standard. It MUST be analyzed for each 12 
hour period immediately following a successful DFTPP analysis. 

The response factor of each CCC compound should be compared to the 
initial calibration. The percent difference for each CCC compound 
should be less than 30%. Response factors for all analytes should be 
reviewed. Any significant deviations from the initial calibration 
should be evaluated before analyses are continued (e.g. deviations 
of greater than SO%). Exceptions may be made in special cases where 
data quality objectives allow for deviation and are approved by the 
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end data user. Results can be released as preliminary and re
analyzed later. 

All SPCC criteria MUST meet RF > 0.05 criteria. 

6.2.3.1 Inject 1 uL of the 50 ug/mL standard.The concentration of 
surrogate compounds is 50 ug/mL. The concentration of 
internal standard compounds is 40 ug/mL. 

Process the data file using the QT program. 

6.2.3.2 Review the quantitation list to ensure that the internal 
standards are correctly identified and that the analytes are 
properly quantitated. ALWAYS check the following compounds 
for proper integration: 

Benzyl Alcohol 
Benzoic Acid 
4-Nitrophenol 
4-Nitroaniline 
Benzo(b &/or k)fluoranthene 
Indeno(1,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h,i)perylene 

These compounds do not chromatograph well, particularly as 
the column deteriorates. 

6.2.3.3 Check for the correct peak assignment for the pairs of 
structural isomers which are in the standard. 
Identification is based on elution order, as they appear in 
the library. These pairs are: 

2,4,6-/2,4,5-Trichlorophenol 
Anthracene/Phenanthrene 
Chrysene/Benzo(a)anthracene 
Fluorathene/Pyrene 

6.2.3.4 Compare the continuing calibration standard to the initial 
calibration. Evaluate the CCC and SPCC compounds as 
outlined in Appendix C, Table C-2 Review the RF and percent 
deviations from the initial calibration of all the other 
compounds. If any large deviations occur (e.g. deviations 
> SO%), recheck peak assignment and integration. 

6.2.3.5 If the standard evaluation criteria are NOT met, corrective 
action must be taken. Corrective action may include 
replacement of injection port liner, breaking off the 
column, or replacing the column. Reinject the continuing 
calibration standard and/or perform a new initial 
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calibration. 

If these criteria are not met and the decision is made to 
continue analysis, the rationale must be document~':" ;-,"'· the 
individual making that decision. This documentat:.:..=~- ::-:"..lst be 
kept on file with the continuing calibration record. 

If the standard evaluation criteria have been met or the 
decision has been made to continue, run program QCAL. 
QCAL, FILENAME,, C updates the response factors and retention 
times of the continuing calibration standard just analyzed. 

6.3 Sample Analysis 

6.3.1 Scheduling 

6.3.1.1 Analyses are scheduled by the supervisor or a senior 
operator. 

6.3.1.2 The analyst will determine the type of analysis requested. 
Access the appropriate lab workcard. CAREFULLY read the 
workcard to determine the type of analysis required. 
Modifications to the normal analytical protocol such as low 
detection limits, special compounds or special criteria will 
be inc.:..cated on the workcard. The sheet from the 
extra=~~ons group will have the bench records associated 
with tne sample preparation. 

6.3.1.3 Client sample !D's will be listed along with Quanterra LIMS 
!D's on the lab workcard attached to the subsheet. The 
ID' s should be used when entering the "Sample ID" accounting 
parameter in batch acquisition program. 

6.3.2 Extract Preparation 

6.3.2.1 Place extract box in the hood. Locate appropriate sample 
vials. Water samples will have separate vials for acid, 
base/neutral and combined fractions. Unless otherwise 
instructed, the analyst will only need the combined 
fractions. Soil samples will have only one vial. 

6.3.2.2 Add 10 uL of the 800 ppm internal standard solution to the 
pre-prepped vials containing 190 uL of sample aliquotted by 
the extraction group. Transfer the prepared extract 
containing the internal standard to a 200 uL insert and slip 
back inside vial. Screw on the septum cap. The vial is now 

ready to be loaded on the autosampler. 

6.3.2.3 Carefully rinse the syringe. 
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6.3.3 Data Acquisition 

6 . 3 . 3 . 1 Samples are analyzed using the same instrument parameters as 
the calibration standards. Verify that the conditions 
specified in the "Chromatographic Conditions" section are 
set. 

6.3.3.2 Record sample number and dilutions in the instrument 
logbook. 

6.3.4 Data acquisition and processing using autosamplers. 

6.3.4.1 When an autosampler is used to acquire sample data, prepare 
extracts for analysis as in the Extract Preparation section. 

6.3.4.2 Record sample numbers and dilutions on the injection bench 
sheet. 

6.3.4.3 Samples are placed in the autosampler rack and their order 
is compared with sample numbers on the benchsheet. Single 
control samples (method blanks) and duplicate control 
samples will be analyzed first. scs and LCS sample results 
must be verified before samples can be analyzed. 

If the QC criteria are met, the samples will be analyzed 
according to the scheduling sheet. Matrix spike and matrix 
spike duplicates when available are analyzed in conjunction 
with the associated sample. 

NOTE: QC DATA MUST BE VERIFIED BEFORE SAMPLES ARE ANALYZED. 

6.4 Data Processing for manual injections 

6.4.1 Review the internal standard retention times: No internal standard 
retention time should vary by more than 30 seconds from the daily 
standard. If this condition occurs, the chromatographic system 
should be checked and corrections made as necessary. Affected 
samples will be reanalyzed. 

6. 4. 2 Review the internal standard areas: Internal standard with the 
daily standard should not vary by more than a factor of two (-50\ to 
+lOOt) If the areas do vary by more than a factor of two, the 
analyst should first check to see if the peak has been correctly 
integrated. If the area is still outside the limits, the system 
should be checked and corrected if necessary. If, upon verification 
that the instrument is operating properly and the areas are still 
outside of the limits, the standard must be rerun. 

6.4.3 Verifying Dilution: Verify that the sample was analyzed at the 
proper dilution. If any sample contains target compounds that are 
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outside the range of the calibration curve (over 160 on the QUANT 
report), the sample should be diluted by the appropriate factor and 
reanalyzed. The dilution should be performed from the remaining 
sample aliquot that does not contain internal standard if this is 
available. Any sample that has been diluted should contc.in levels of 
compounds (either target or non-target compounds) that are high 
enough to jus~ify the dilution. Target compounds should be at least 
50 on the quan sheet. In the absence of target compounds, the peak 
height of non-target compounds should be app:::-::~:imately greater than 
or equal to the peak height of the internal s~andard related to the 
time region. If not, the diluted extract should be returned to the 
extractions group to be concentrated for reanalysis. 

6.4.4 Verifying Integration: Check the quant report to verify that all 
target compounds identified have been properly integrated 
interactively on the screen by looking at the mass chromatogram for 
that compound. Peak areas can be estimated from the mass 
chromatograms using the peak height printed at the right of the ion 
profile. 

6.4.5 Check to see if any target compounds were missed: Use the total ion 
chromatogram and the mass chromatograms. 

6.4.6 Verify spectra 

6.4.6.1 Check the quant report to verify the spectra needed to be 
searched in the Database. 

6.4.6.2 Obtain copies of the corresponding standard spectra for each 
of the compounds. Each spectrum should be compared to the 
standard spectrum. The EPA criteria for comparing spectra 
are: 

a. ) All ions present in the standard spectrum at 
a relative intensity greater than 10% of the base 
peak MUST be present in the sample spectrum. 

b.) The relative intensities of the ions 
specified in (a) must agree within plus or minus 
20% between the standard and sample spectra. 
(Example: For an ion with an abundance of 50% in 
the standard spectrum, the corresponding sample 
ion abundance must be between 30\ and 70%.) 

c.) Ions greater than 10\ in the sample 
spectrum, but not present in the standard 
spectrum must be considered and accounted for by 
the analyst making the comparison. If the 
analyst can easily identify a coeluting compound 
(e.g. an alkane or a surrogate spike compound) 
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then the sample spectrum should be labelled with 
the contaminant. 

6.4.6.4 Any spectra that meet these criteria should be marked by the 
analyst. Any spectra that do not meet these criteria should 
be noted as a bad spectrum and properly marked by the 
analyst. The corresponding entry on the quan list should be 
lined out with a "NO" notation written next to it. If a 
compound cannot be verified by all of the criteria listed 
above, but in the technical judgment of the analyst the 
identification is correct, the compound will be reported. 
If the analyst is uncertain of an identification, a senior 
operator or a supervisor should be consulted 

6.5 Library Searches (optional): Some clients will include the request 
for mass spectral library searches for non-target compounds 
(excluding surrogates and internal standards.) The 20 largest 
unidentified peaks that are greater than 10% of the peak height of 
the nearest internal standard will be searched against the NBS 
library. The library search program will calculate the estimated 
concentrations of the tentatively identified compounds using response 
factor of 1. 

NOTE: DO NOT PERFORM LIBRARY SEARCHES ON MATRIX SPIKE SAMPLES. 

6.5.2 When all of the library comparisons have been printed out, a 
summary sheet listing each peak with the best library fit 
will print out. The operator should go through each 
comparison, determine the probability that the match is 
correct, and assign it into a certain category, such as 
aromatics, halogenated hydrocarbons, polynuclear aromatics, 
etc. 

6.5.3 The EPA criteria to be used for making these decisions for 
tentative identifications are as follows: 

a.) Relative intensities of major ions present 
in the library spectrum at a relative intensity 
greater than 10% of the base peak should be 
present in the sample spectrum. 

b.) The relative intensities of the ions 
specified in (a) must agree within plus or minus 
20% between the library and sample spectra. 
(Example: For an ion with an abundance of SO% in 
the standard spectrum, the corresponding sample 
ion abundance must be between 30% and 70\.) 
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c.) Molecular ions present in the library 
spectrum shoula be present in the sample spectrum 

a.) Ions present in the sample spectrum, but not 
present in the standard spectrum must be 
considered and accounted for by the analys~ 
making the comparison. If the analyst can easily 
identify a coeluting compound (e.g. an alkane or 
a surrogate spike compound) then the sample 
spectrum shoula be labellea with the 
contaminant. 

e. ) Ions present in the library spectrum but not 
in the sample spE=~rum should be reviewed for 
possible subtract~on from the sample spectrum 
because of background contamination or coelut~ng 
compounds. 

If in the technical judgment of the analyst, no valid 
tentative identification can be made, the compound should be 
reported as unknown. If possible, assign additional 
compound class information (e.g. unknown hydrocarbon). The 
analyst should consult with a more experienced analyst or a 
supervisor if there are questions concerning compound 
identification. 

6.6 Label the RIC: Label the RIC to identify the internal standards, 
surrogate compounds, and DFTPP. If the sample is particularly dirty 
and the peaks are buriea in other peaks, they need not be labelled. 
If surrogate compounds are not detected due to sample dilution, label 
only the internal standards and DFTPP. 

6.7 Blank correction: All sample data must be reported with blank 
contamination, but no blank correction should be performed. 

6.7.1 If the blank value lies above the reporting limit, the 
supervisor is cons.ulted to schedule the blank and all 
samples associated with the blank for repreparation and/or 
reanalysis. With the exception of phthalates which are 
limited to five times the reporting limit. 

If the decision is made to continue with the analysis, this 
must be aocumented, signed by the person making the aecision 
ana the recora kept with the methoa blank data. 

7. QA/QC Requirements 

7.1 Analytical Batch - The basic unit for quality control is the 
analytical batch. The analytical batch is a set of samples which 
have the same set of quality control samples associated with it. 
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7.2 

7.3 

Lab Control Spike (LCS) - One LCS must be processed with each 
preparation batch per matrix or every 20 samples whichever is more 
frequent. The LCS must be carried through the entire analytical 
procedure. The LCS is used to monitor the accuracy of the 
analytical process. On-going monitoring of the LCS results provides 
evidence that the laboratory is performing the method within 
acceptable accuracy and precision guidelines. If any analyte is 
outside established control limits the system is out of control and 
corrective action must occur. Control limits are established using 
historical laboratory data and are updated on a regular basis. 
Corrective action will be repreparation and reanalysis of the batch 
unless the client agrees that other corrective action is acceptable. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) - One MS/MSD pair must 
be processed for each QC batch per matrix or every 20 samples 
whichever is more frequent. A matrix spike (MS) is a field sample 
to which known concentrations of target analytes have been added. 
A matrix spike duplicate (MSD) is a second aliquot of the sample 
sample (spiked identically as the MS) prepared and analyzed along 
with the sample and matrix spike. The MS/MSD results are used to 
determine the effect of a matrix on the precision and accuracy of 
the analytical process. Due to the potential variability of the 
matrix of each sample, these results may have immediate bearing only 
on the specific sample spiked. 

• If the analyte recovery or RPD falls outside the acceptance 
range, the recovery of that analyte must be in control for the 
LCS. Control limits are established using historical 
laboratory data and are updated on a regular basis. If the 
LCS recovery is within limits, then the laboratory operation 
is in control and the results may be accepted. If the 
recovery of the LCS is outside limits corrective action must 
be taken. Corrective action will include repreparation and 
reanalysis of the batch. 

• If a MS/MSD is not possible due to limited sample volume than 
a LCS duplicate must be analyzed. The RPD of the LCS and LCSD 
must be compared to the matrix spike limits. 

7.4 SCS: Single control samples are analyzed with every analytical lot. 
This sample serves as the method blank. An analytical lot for 
extractable organics is defined as samples extracted or prepared at 
the same time. 

7. S Surrogates Spiked into Samples: Surrogate compounds are required to 
be spiked into all samples and QC samples for this method. Organic 
compounds added to every blank, samples, matrix spike duplicate, and 
standard prior to extraction; used to evaluate analytical efficiency 
by measuring recovery. Surrogates are compounds that are similar to 
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analytes of interest in chemical composition, 
chromatographic properties, but which are not 
detected in environmental media. 

extraction, and 
expected to be 

Surrogates and spike concentrations are given in Appendix D. 

7. 6 Data acceptability: Data acceptability is based upon the results of 
the Laboratory Control Samples unless otherwise negotiated with the 
client. QC data must fall within established control limits in 
order for the laboratory to be considered "in control" when samples 
from that QC lot were analyzed. 

7.6.1 When an out of control event has been noted, corrective action 
is required. Corrective iiCtions may include, but are not 
limited to, validation of ~~alytical standards, inspection of 
instrument operational ~~~tinge affecting linearity and 
sensitivity, repreparatio:-, and reanalysis of samples, and 
inspection of sample data for matrix effects. 

7.7 Control Limits: control limits are based on historical laboratory 
data. They are updated periodically. 

8. Calculations 

8.1 Calculations required to run data processing programs 

8.1.1 ACID and B/N CONCENTRATION FACTORS (CF): 

CF = (FV/IV) x 1000 

Where: FV = final volume (mL) 
IV = initial volume (g or mL) 

8.1.2 ACID and B/N SURROGATE CONCENTRATION FACTORS (SCF): 

SCF = (FINAL VOLUME X 100)/AMOUNT SPIKED 
Percent 
recovery = value in quant report/SCF 

8.2 Calculations required to verify automated data reduction 

8.2.1 Response factors 

RF = Ax X Cis 
Ais Cx 
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8.2.2 

8.2.3 

8.2.4 

8.2.5 

Where: 

Average 

Where: 

Percent 

Where: 

Ax = area of the characteristic ion for the 
compound to be measured. 

A is = area of the characteristic ion for the 
specific internal standard. 

Cis = concentration of the internal standard 
( ngfuL). 

Cx = concentration of the compound to be 
measured (ng/uL). 

response factor 

RFave = (RF20 + RFSO + RFBO + RF120 + RF160)/5 

RFx = response factor of a compound in each of 
the calibration solutions. 

Relative Standard Deviation 
so 

\RSO = ------ X 100 
RFave 

RSD = relative standard deviation 
RFave= mean of intial response factors (per 

compound) 
SO = standard deviation of initial response 

factors (per compound) 

Where: SO = 
N 
l: 

i=1 
<xi x>2 

N-1 

Percent Deviation from average response factor: 

Where: 

RFI RFC 
\ Difference = -------------- x 100 

RFI 

RFI = average response factor from initial 
calibration. 

RFC = response factor from current calibration 
check standard. 

Percent Recovery 
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SSR - SR 
Matrix Spike Percent Recovery = --------- x 100 

Where: SSR = 
SR = 
SA = 

SA 

spike sample results 
sample result 
spike added from spiking mix 

8.2.6 Relative percent difference 
D1 - D2 

RPD ------------- X 100 

Where: 

(D1 + D2)/2 

RPD= 
Dl = 
D2 = 

relative percent difference 
first sample value 
second sample value (duplicate) 

8.2.7 Analyte concentration in a water sample 

Concentration ug/L = <Ax><Is><Vt> 

Where: Ax = 
Ais = 
Is = 

RF = 

Vo = 
Vt = 

(Ais)(RF)(Vo)(Vi) 

area of the characteristic ion for the compound to be 
measured. 
area of the characteristic ion for the internal 
standard 
amount of internal standard injected in nanograms 
(ng) 
response factor for the compound being measured, 
determined from the SO ug/mL calibration solution. 
volume of water extracted in milliliters (mL) 
volume of total extract in microliters, taking into 
account dilutions (i.e. a 1-to-10 dilution of a 1-mL 
extract will mean Vt = 10,000 uL. If half the 
base/neutral extract and half the acid extract are 
combined, Vt = 2000) 

8.2.8 Analyte concentration in a soil sample (dry weight): 

Concentration ug/Kg = <Ax><Is><Vt> 

Where: 

(Ais)(RF)(Vi)(Ws)(D) 

Ax,Is,Ais,RF,Vt = same as given for water, above 
Vi volume of extract injected (uL) if differs 

from the volume used in standard 
D = (100 - ' moisture)/100 
Ws = weight of sample extracted (grams) 
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8.2.9 Analyte concentration in a soil sample (wet weight): 

Concentration ug/Kg = ( Ax l < Is l ( Vt l 

Where: 

(Ais)(RF)(Vi)(WS) 

Ax,Is,Ais,RF,Vt = same as given for water, above 
Vi = volume of extract injected (uL) 
Ws = weight of sample extracted (grams) 

9. Reporting requirements 

9.1 Units: Aqueous samples will be reported in ugfL. Solid and sludge 
samples will be reported in mg/kg on a wet weight basis, unless 
requested otherwise by the client. 

9.2 Reporting limits: See Appendix A. 

11. References 

11.1 Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, 
SW-846, 3rd Edition, Final Update I, July 1992. Method 8270A. 

11.2 Deviations from Source Methods 

11.2.1 Column performance is monitored through the response factors 
of the system performance check compounds. 

11.2.2 An internal QA/QC program has been adopted by Quanterra, Inc. 
This is described in Quanterra's Quality Assurance Program 
Plan for Environmental Chemical Monitoring. Internal QC 
Checks--Laboratory Performance QC. The laboratory control 
samples generated in this program are used to monitor method 
performance. Matrix spikes are performed at the request of 
the client. 

--------------·-- -----c--
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APPENDIX A 

TARGET ANALYTE LISTS WITH REPORTING LIMITS 

TABLE A-1 a) EPA 8270 list 
b) EPA 8270-L list 

Effective Date: 
03/30/95 

TABLE A-2 a) EPA 8270 priority pollutant list 
b) EPA 8270-L priority polluta~t list 

TABLE A-3 a) EPA 8270 appendix IX list 
b) EPA 8270-L appendix IX list 
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Table A-la 

EPA 8270 Target Analyte List 
and Reporting Limits 

Compound 

Phenol 
bis-(2-Chloroethyl)Ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
bis(2-Chloroisopropyl)Ether 
3/4-Methylphenol 
N-Nitroso-Di-n-Propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
bis(2-Chloroethoxy)Methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 

2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 

Reporting Limit 
(mg/kg) 

.33 

.33 

.33 

.33 

.33 

.33 

.33 

.33 

.33 

.33 
/33 
.33 
.33 
.33 
.33 
.33 
1.7 
.33 
.33 
.33 
.33 
.33 
.33 
.33 
.33 
.33 

.33 
1.7 
.33 
1.7 

Effective Date: 
03/30/95 



Subjec~ or Title: 

STANDARD 
OPERATING 
PROCEDURE 

Page ~ of _22 

GC\MS Analysis of Semivolatile Organics (Method 8270) 

SOP No.: 
SANA-MS-0002 

Compound 

Dimethylphthalate 
Acenaphthylene 
3-Nitroaniline 
Acenaphthene 
2,4,-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-Me~hylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3'-Dichlorobenzidine 
Benzo(a)Anthracene 
bis(2-Ethylhexy2.)Phthalate 
Chrysene 
Di-n-octylphth~late 
Benzo(b)Fluoranthene 
Benzo(k)Fluoranthene 
Benzo(a)Pyrene 
Indeno(l,2,3-cd)Pyrene 
Dibenz(a,h)Anthracene 
Benzo(g,h,i)Perylene 

Revision No. : 0 
Supersedes: LM-CRL-3002 

CS-MS-0090 

Reporting Limit 
(mg/kg) 

.33 

.33 
1.7 
.33 
1.7 
1.7 
.33 
.33 
.33 
.33 
.33 
.33 
1.7 
1.7 
.33 
.33 
.33 
1.7 
.33 
.33 
.33 
.33 
.33 
.33 
.66 
.33 
.33 
.33 
.33 
.33 
.33 
.33 
.33 
.33 

. 33. 

Effective Date: 
03/30/95 
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Table A-lb 

EPA 8270 Target Analyte List 
and Reporting Limits 

Compound 

Phenol 
bis-(2-Chloroethyl)Ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
bis(2-Chloroisopropyl)Ether 
3/4-Methylphenol 
N-Nitroso-Di-n-Propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis(2-Chloroethoxy)Methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,S-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 

Reporting Limit 
(ug/L) 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
so 
10 
so 

Effective Date: 
03/30/9S 
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Compound 

Dimethylphthalate 
Acenaphthylene 
3-Nitroaniline 
Acenaphthene 
2,4,-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-Methylphenol 
N-Ni~rosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3'-Dichlorobenzidine 
Benzo(a)Anthracene 
bis(2-Ethylhexyl)Phthalate 
Chrysene 
Di-n-octylphthalate 
Benzo(b)Fluoranthene 
Benzo(k)Fluoranthene 
Benzo(a)Pyrene 
Indeno(1,2,3-cd)Pyrene 
Dibenz(a,h)Anthracene 
Benzo(g,h,i)Perylene 
N-Nitrosodimethylamine 
1,2-Diphenylhydrazine 
Benzidine 
1,2-Diphenylhydrazine 

Reporting Limits 
(ug/L) 

10 
10 
so 
10 
50 
50 
10 
10 
10 
10 
10 
10 
50 
50 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
100 
10 

Effective Date: 
03/30/95 
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Table A-2a 

EPA 8270-PP Compounds List 
and Reporting Limits 

Compound 

Phenol 
bis-(2-Chloroethyl)Ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
bis(2-Chloroisopropyl)Ether 
3/4-Methylphenol 
N-Nitroso-Di-n-Propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis(2-Chloroethoxy)Methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 

Reporting Limit 
(mg/kg) 

.33 

.33 

.33 

.33 

.33 

.33 

.33 

.33 

.33 

.33 

.33 

.33 

.33 

.33 

.33 

.33 

.33 

.33 

.33 

.33 

.33 

.33 

.33 

.33 

.33 

.33 
1.7 
.33 
1.7 

Effective Date: 
03/30/95 
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Compound 

Dimethylphthalate 
Acenaphthylene 
3-Nitroaniline 
Acenaphthene 
2,4,-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-Methylphen~l 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3'-Dichlorobenzidine 
Benzo(a)Anthracene 
bis(2-Ethylhexyl)Phthalate 
Chrysene 
Di-n-octylphthalate 
Benzo(b)Fluoranthene 
Benzo(k)Fluoranthene 
Benzo(a)Pyrene 
Indeno(1,2,3-cd)Pyrene 
Dibenz(a,h)Anthracene 
Benzo(g,h,i)Perylene 
N-Nitrosodimethylamine 
1,2-Diphenylhydrazine 
Benzidine 

Reporting Limits 
(mg/kg) 

.33 

.33 
1.7 
.33 
1.7 
1.7 
.33 
.33 
.33 
.33 
.33 
.33 
1.7 
1.7 
.33 
.33 
.33 
1.7 
.33 
.33 
.33 
.33 
.33 
.33 
.66 
.33 
.33 
.33 
.33 
.33 
.33 
.33 
.33 
.33 
.33 
.33 
.33 
3.3 

Effective Date: 
03/30/95 
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Table A-2b 

EPA 8270-PP-L Compounds List 
and Reporting Limits 

Compound 

Phenol 
bis-(2-Chloroethyl)Ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
bis(2-Chloroisopropyl)Ether 
3/4-Methylphenol 
N-Nitroso-Di-n-Propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis(2-Chloroethoxy)Methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 

Reporting Limit 
(ug/L) 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
50 

Effective Date: 
03/30/95 
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Compound 

Dimethylphthalate 
Acenaphthylene 
3-Nitroaniline 
Acenaphthene 
2,4,-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethy:?hthalate 
4-Chlo~ophenyl-phenylether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-Methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3'-Dichlorobenzidine 
Benzo(a)Anthracene 
bis(2-Ethylhexyl)Phthalate 
Chrysene 
Di-n-octylphthalate 
Benzo(b)Fluoranthene 
Benzo(k)Fluoranthene 
Benzo(a)Pyrene 
Indeno(1,2,3-cd)Pyrene 
Dibenz(a,h)Anthracene 
Benzo(g,h,i)Perylene 
N-Nitrosodimethylamine 
1,2-Diphenylhydrazine 
Benzidine 
1,2-Diphenylhydrazine 

Reporting Limits 
(ug/L) 

10 
10 
50 
10 
50 
so 
10 
10 
10 
10 
10 
10 
so 
so 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
100 
10 

Effective Date: 
03/30/95 
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Table A-3a 

EPA 8270-APP IX Compounds List 
and Reporting Limits 

Compound 

Phenol 
bis-(2-Chloroethyl)Ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
bis(2-Chloroisopropyl)Ether 
3/4-Methylphenol 
N-Nitroso-Di-n-Propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis(2-Chloroethoxy)Methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
3-Nitroaniline 
Acenaphthene 
2,4,-Dinitrophenol 
4-Nitrophenol 

Reporting Limit 
{mg/kg) 

.33 

.33 

.33 

.33 

.33 

.33 

.33 

.33 

.33 

.33 

.33 

.33 

.33 

.33 

.33 

.33 

.33 

.33 

.33 

.33 

.33 

.33 

.33 

.33 

.33 

.33 
1.7 
.33 
1.7 
.33 
.33 
1.7 
.33 
1.7 
1.7 

Effective Date: 
03/30/95 
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Compound 

Dibenzofuran 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
DiethvlPhthalate 
4-Chlc~;phenyl-phenylether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-Methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3'-Dichlorobenzidine 
Benzo(a)Anthracene 
bis(2-Ethylhexyl}Phthalate 
Chrysene 
Di-n-octylphthalate 
Benzo(b)Fluoranthene 
Benzo(k)Fluoranthene 
Benzo(a)Pyrene 
Indeno(l,2,3-cd)Pyrene 
Dibenz(a,h)Anthracene 
Benzo(g,h,i)Perylene 
N-Nitrosodimethylamine 
Aniline 
Pyridine 
2-Picoline 
n-Nitrosomethylethylamine 
Methyl Methanesulfonate 
N-Nitrosodiethylamine 
Ethylmethansulfonate 
Pentachloroethane 
Acetophenone 

Reporting Limit 
(mg/kg) 

.33 

.33 

.33 

.33 

.33 

.33 
1.7 
1.7 
.33 
.33 
.33 
1.7 
.33 
.33 
.33 
.33 
.33 
.33 
.66 
.33 
.33 
.33 
.33 
.33 
.33 
.33 
.33 
.33 
.33 
.33 
.33 
1.7 
.33 
.33 
.33 
.33 
.33 
.33 
.33 

Effective Date: 
03/30/95 
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Compound 

n-Nitrosopyrrolidine 
N-Nitrosomorpholine 
N-Nitrosopiperidine 
a,a-Dimethylphenethylamine 
2,6-Dichlorophenol 
Hexachloropropene 
p-Phenylenediamine 
N-Nitroso-di-n-butylamine 
Safole 
Isosafole #1 
1,2,4,5-Tetrachlorobenzene 
Isosafole #2 
1,4-Naphthoguinone 
Pentachlorobenzene 
1-Napthylamine 
2-Napthylamine 
2,3,4,6-Tetrachlorophenol 
5-Nitro-o-toluidine 
sym-Trinitrobenzene 
Phenacetin 
4-Aminobiphenyl 
Pronamide 
Pentachloronitrobenzene 
2-sec-Butyl-4,6-dinitrophenol 
4-Nitroguinoline-1-oxide 
Methapyrilene 
Aramite #1 
Aramite #2 
p-Dimethylaminoazobenzene 
3,3-Dimethylbenzidine 
2-Acetylaminofluorene 
7,12-Dimethylbenzanthracene 
Hexachlorophene 
3-Methylcholanthrene 
a-Toluidine 
1,3-Dinitrobenzene 

Reporting Limit 
(mg/kg) 

.33 

.33 

.33 

.33 

.33 

.33 

.33 

.33 

.33 

.33 

.33 

.33 

.33 

.33 

.33 
1.7 
.33 
.33 
.33 
.33 
.33 
1.7 
.33 

.33 

.33 

.33 

.33 

.66 

.33 

.33 

.33 

.33 

.33 

Effective Date: 
03/30/95 
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Table A-3b 

EPA 8270-APP IX-L Compounds List 
ar.d Reporting Limits 

Compound 

Phenol 
bis-(2-Chloroethyl)Ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
bis(2-Chloroisopropyl)Ether 
3/4-Methylphenol 
N-Nitroso-Di-n-Propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis(2-Chloroethoxy)Methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
3-Nitroaniline 
Acenaphthene 
2,4,-Dinitrophenol 
4-Nitrophenol 

Reporting Limit 
(ug/L) 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
so 
10 
so 
10 
10 
so 
10 
so 
so 
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Compound 

Dibenzofuran 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-Methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3'-Dichlorobenzidine 
Benzo(a)Anthracene 
bis(2-Ethylhexyl)Phthalate 
Chrysene 
Di-n-octylphthalate 
Benzo(b)Fluoranthene 
Benzo(k)Fluoranthene 
Benzo(a)Pyrene 
Indeno(1,2,3-cd)Pyrene 
Dibenz(a,h)Anthracene 
Benzo(g,h,i)Perylene 
N-Nitrosodimethylamine 
Aniline 
Pyridine 
2-Picoline 
n-Nitrosomethylethylamine 
Methyl Methanesulfonate 
N-Nitrosodiethylamine 
Ethylmethansulfonate 
Pentachloroethane 
Acetophenone 

Reporting Limit 
(ug/L) 

10 
10 
10 
10 
10 
10 
so 
so 
10 
10 
10 
so 
10· 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
so 
10 
10 
10 
10 
10 
10 
10 
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Compound 

n-Nitrosopyrrolidine 
N-Nitrosomorpholine 
N-Nitrosopiperidine 
a,a-Dimethylphenethylamine 
2,E-Dichlorophenol 
Hexachloropropene 
p-Phenylenediamine 
N-Nitroso-di-n-butylamine 
Safole 
Isosafole #1 
1,2,4,5-Tetrachlorobenzene 
Isosafole #2 
1,4-Naphthoguinone 
Pentachlorobenzene 
1-Napthylamine 
2-Napthylamine 
2,3,4,6-Tetrachlorophenol 
5-Nitro-o-toluidine 
sym-Trinitrobenzene 
Phenacetin 
4-Aminobiphenyl 
Pronamide 
Pentachloronitrobenzene 
2-sec-Butyl-4,6-dinitrophenol 
4-Nitro=uinoline-1-oxide 
Methapy:::=.:..lene 
Aramite #1 
Aramite #2 
p-Dimethylaminoazobenzene 
3,3-Dimethylbenzidine 
2-Acetylaminofluorene 
7,12-Dimethylbenzanthracene 
Hexachlorophene 
3-Methylcholanthrene 
0-toluidine 

1,3-Dinitrobenzene 

Reporting Limit 
(ug/L) 

10 
10 
10 
10 
10 
10 

10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
10 
10 
10 
10 
50 
10 

10 
10 
10 
10 
20 
10 
10 

.33 

.33 

.33 
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APPENDIX B 

TABLES OF SOLUTIONS USED IN THIS METHOD--TO INCLUDE ANALYTE LIST, 
CONCENTRATION OF SOLUTION, AND AMOUNT TO USE TO SPIKE SAMPLES OR 
INJECT 

TABLE B-l SURROGATE STANDARD SPIKING SOLUTION 

TABLE B-2 LCS/MATRIX STANDARD SPIKING SOLUTION 

TABLE B-3 INTERNAL STANDARD SOLUTION 

TABLE B-4 CALIBRATION STANDARD SOLUTIONS 

TABLE B-5 CALIBRATION STANDARDS STOCKS (FROM SULPELCO OR EQUIVALENT) 
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Table B-1 

Surrogate Spiking Mix 

Compound 
Phenol-d6 
2-Fluorophenol 
2,4,6-Tribromophenol 
Nitrobenzene-dS 
2-Fluorobiphenyl 
Terphenyl-d14 

Table B-2 

Cone. (mg/1) 
200 
200 
200 
100 
100 
100 

LCS/MS Spiking Mix 

Compound 
Pentachlorophenol 
Phenol 
2-Chlorophenol 
4-Chloro-3-cresol 
4-Nitrophenol 

1,2,4-Trichlorober.=ene 
Acenaphthene 
2,4-Dinitrotoluene 
Pyrene 
N-Nitroso-di-n-Propylamine 
1,4-Dichlorobenzene 

Table B-3 

Cone. (mg/1) 
200 
200 
200 
200 
200 

100 
100 
100 
100 
100 
100 

Internal Standard Mix 

Compound 
Acenphthene-D10 
Chrysene-Dl2 
Naphthalene-DB 
Perylene-Dl2 
Phenanthrene-OlD 
1,4-Dichlorobenzene 

Cone. (mg/L) 
BOO 
BOO 
BOO 
BOO 
BOO 
800 

Effective Date: 
03/30/95 
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* 

SANA-MS-0002 

Table B-4 

Calibration Standard Compounds List 
with Internal Standard Compounds 

Compound Cone. (mg/1) 

l. 1,4-Dichlorobenzene-d4 40 
2. Pyridine so 
3. N-Nitrosodimethylamine so 
4. Aniline so 
s. Phenol so 
6. bis-(2-Chloroethyl)Ether so 
7. 2-Chlorophenol so 
8. 1,3-Dichlorobenzene so 
9. 1,4-Dichlorobenzene so 

10. Benzyl Alcohol so 
11. 1,2-Dichlorobenzene so 
12. 2-Methylphenol so 
13. bis(2-Chloroisopropyl)Ether so 
14. 3/4-Methylphenol so 
1S. N-Nitroso-Di-n-Propylamine so 
16. Hexachloroethane so 
17. 2-Fluorophenol so 
18. Phenol-d6 so 
19. Naphthalene-dB 40 
20. Nitrobenzene so 
21. Isophorone so 
22. 2-Nitrophenol so 
23. 2,4-Dimethylphenol so 
24. Benzoic Acid so 
2S. bis(2-Chloroethoxy)Methane so 
26. 2,4-Dichlorophenol so 
27. 1,2,4-Trichlorobenzene so 
28. Naphthalene so 
29. 4-Chloroaniline so 
30. Hexachlorobutadiene so 
31. 4-Chloro-3-methylphenol so 
32. 2-Methylnaphthalene so 
33. Nitrobenzene-dS so 
34. Acenaphthene-d10 40 

Effeccive Dace: 
03/30/9S 
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Compound 

35. Hexachlorocyclopentadiene 
36. 2,4,6-Trichlorophenol 
37. 2,4,5-Trichlorophenol 
38. 2-Chloronaphthalene 
39. 2-Nitroaniline 
40. Dimethylphthalate 
41. Acenaphthylene 
42. 3-Nitroaniline 
43. Acenaphthene 
44. 2,4,-Dinitrophenol 
45. 4-Nitrophenol 
46. Dibenzofuran 
47. 2,4-Dinitrotoluene 
48. 2,6-Dinitrotoluene 
49. Diethylphthalate 
50. 1,2-Diphenylhydrazine 
Sl. 4-Chlorophenyl-phenylether 
52. Fluorene 
53. 4-Nitroaniline 
54. 2,3,4,6-tetrachlorophenol 
55. 2-Fluorobiphenyl 
56. 2,4,6-Tribromophenol 

* 57. Phenanthrene-dlO 
58. 4,6-Dinitro-2-Methylphenol 
59. N-Nitrosodiphenylamine 
60. 4-Bromophenyl-phenylether 
61. Hexachlorobenzene 
62. Pentachlorophenol 
63. Phenanthrene 
64. Anthracene 
65. Di-n-Butylphthalate 
66. Fluoranthene 

* 67. Chrysene-dl2 
68. Pyrene 
69. Benzidine 

Cone. (mg/1) 

50 
so 
50 
50 
so 
so 
50 
so 
50 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
40 
so 
so 
so 
so 
so 
so 
so 
so 
50 
40 
so 
so 

Effective Date: 
03/30/95 
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Compound 

70. Butylbenzylphthalate 
71. 3,3'-Dichlorobenzidine 
72. Benzo(a)Anthracene 

Revision No.: 0 
Supersedes: LM-CRL-3002 

CS-MS-0090 

Cone. (mg/1) 

so 
so 
so 

73. bis(2-Ethylhexyl)Phthalate so 
74. Chrysene so 
75. Terphenyl-d14 so 

* 76. Perylene-d12 40 
77. Di-n-octylphthalate so 
78. Benzo(b)Fluoranthene so 
79. Benzo(k)Fluoranthene so 
80. Benzo(a)Pyrene so 
81. Indeno(1,2,3-cd)Pyrene so 
82. Dibenz(a,h)Anthracene so 
83. Benzo(g,h,i)Perylene so 

* Internal Standard Compounds 

Effective Date: 
03/30/95 
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Table B-5 

Calibration Standard Stocks List 
from Supelco or Equivalent 

Seven (7) priority pollutant stocks {from Sulpelco or equivalent) at 2000 ug/ml 
each: 

SV Calibration Mix #1 

Component Concentration 

1. Benzyl alcohol 
2. 4-Chloroaniline 
3. 2-Nitroaniline 
4. 3-Nitroaniline 
5. 4-Nitroaniline 

SV Calibration Mix #2 

2001 ug/ml 
2000 
2000 
2000 
2000 

Component Concentration 

1. Phenol 
2. 2-Chlorophenol 
3. 2-Methylphenol 
4. 4-Methylphenol 
5. 2-Nitrophenol 
6. 2,4-Dimethylphenol 
7. Benzoic Acid 
8. 2,4-Dichlorophenol 
9. 4-Chloro-3-methylphenol 
10. 2,4,6-Trichlorophenol 
11. 2,4,5-Trichlorophenol 
12. 2,4-Dinitrophenol 
13. 4-Nitrophenol 
14. 4,6-Dinitro-2-methylphenol 
15. Pentachlorophenol 

2001 ug/ml 
2000 
2000 
2000 
2000 
2001 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
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SV Calibration Mix #3 

Effective Date: 
03/30/95 

Component Concentration 

1. n-Nitrosodimethylamine 
2. bis(2-Chloroethyl)ether 
3. 2,2'-oxybis(1-Chloropropane) 
4. n-Nitroso-di-n-propylamine 
5. bis(2-Chloroethoxy)methane 
6. 2-Chloronaphthalene 
7. Dimethyl phthalate 
8. 4-Chlorophenyl phenyl ether 
9. n-Nitrosodiphenylamine 
10. 4-Bromophenyl phenyl ether 
11. Di-n-butyl phthalate 
12. Butyl benzyl phthalate 
13. bis(2-Ethylhexyl)phthalate 
14. Di-n-cetyl phthalate 

SV Calibration Mix #4 

Component 

1. Hexachloroethane 
2. Nitrobenzene 
3. Isophorone 
4. 1,2,4-Trich1orobenzene 
5. Hexachlorobutadiene 
6. Hexachlorocyclopentadiene 
7. 2-Methylnaphthalene 
8. 2,6-Dinitrotoluene 
9. Diethyl phthalate 
10. Dibenzofuran 
11. 2,4-Dinitrotoluene 
12. Hexachlorobenzene 
13. Carbazole 

2000 ug/ml 
2000 
2000** 
2000 
2000 
2001 
2000 
2000 
2000 
2000 
2000 
2001 
2000 
2000 

Concentration 

2000 ug/ml 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
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SV Calibration Mix #5 

Component 

1. Naphthalene 
2. Acenaphthylene 
3 . Acenaphthene 
4. Fluorene 
5. Phenanthrene 
6. Anthracene 
7. Fluoroanthene 
B. Pyrene 
9. Benzo(a)anthracene 
10. Chrysene 
11. Benzo(blfluoranthene 
12. Benzo(k)fluoranthene 
13. Benzo(a)pyrene 
14. Indeno(1,2,3-c,d)pyrene 
15. Dibenzo(a,h)anthracene 
16. Benzo(g,h,i)perylene 

SV Calibration Mix #7 

Component 

1. 1,3-Dichlorobenzene 
2. 1,4-Dichlorobenzene 
3. 1,2-Dichlorobenzene 

Effective Date: 
03/30/95 

Concentration 

2000 ug/ml 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 

Concentration 

1999 ug/ml 
2000 
2000 
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Mass 

51 
68 
70 

127 
197 
198 
199 
275 
365 
441 
~42 

443 

SANA-MS-0002 

APPENDIX C 

TABLE C-1 

DFTPP KEY IONS AND ION ABUNDANCE CRITERIA 

Ion Abundance Criteria 

30.0 - 60.0 percent of mass 198 
less than 2.0 percent of mass 69 
less than 2.0 percent of mass 69 
40.0 - 60.0 percent of mass 198 
less than 1.0 percent of mass 198 
base peak, 100 percent relative abundance 
5.0 - 9.0 percent of mass 198 
10.0 - 30.0 percent of mass 198 
greater than 1.00 percent of mass 198 
present but less than mass 443 
greater than 40.0 percent of mass 198 
17.0 - 23.0 percent of mass 442 

Effective Date: 
03/30/95 
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TABLE C-2 

CALIBRATION CHECK COMPOUNDS 

Effective Date: 
03/30/95 

Initial Calibration: The percen~ ~elative s~andard deviation for 
the each compound listed below shculd be <30%. 

Continuing Calibration: The percent deviation from the average 
response factor determined in the initial calibration should be 
<30% for each compound listed below. 

Base/Neutral Fraction 

Acenaphthene 
1,4-Dichlorobenzene 
Hexachlorobutadiene 
N-Nitroso-di-n-phenylamine 
Di-n-octylphthalate 
Fluoranthene 
Benzo(a)pyrene 

Acid Fraction 

4-Chloro-3-Methylphenol 
2,4-Dichlorophenol 
2-Nitrophenol 
Phenol 
Phentachlorophenol 
2,4,6-Trichlorophenol 

SYSTEM PERFORMANCE CHECK COMPOUNDS 

Initial calibration: The average response factor for each 
compound listed below should be > 0.05. 

Continuing calibration: The response factor for each compound 
listed below should be > 0.05. 

Base/Neutral Fraction 

N-Nitroso-Di-n-Propylamine 
Hexachlorocyclopentadiene 

Acid Fraction 

2,4-Dinitrophenol 
4-Nitrophenol 
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APPENDIX D 

TABLE D-1 

SPIKE LEVELS FOR LABORATORY CONTROL SAMPLES 

LCS 
Pentachlorophenol 
Phenol 
2-Chlorophenol 
4-Chloro-3-cresol 
4-Nitrophenol 

1,2,4-Trichlorobenzene 
Acenaphthene 
2,4-Dinitrotoluene 
Pyrene 
N-Nitroso-di-N-propylamine 
1,4-Dichlorobenzene 

scs 
Phenol-dS 
2-Fluorophenol 
2,4,6-Tribromophenol 
Nitrobenzene-dS 
2-fluorobiphenyl 
Terphenyl-d14 

Surrogates added to samples Same as SCS 

* Assumes 30g sample (wet weight) . 

Aqueous 
(ug/L) 

200 
200 
200 
200 
200 

100 
100 
100 
100 
100 
100 

200 
200 
200 
100 
100 
100 

Spike Level 

Effective Date: 
03/30/95 

Solid* 
(mg/kg) 

6.67 
6.67 
6.67 
6.67 
6.67 

3.33 
3.33 
3.33 
3.33 
3.33 
3.33 

6.67 
6.67 
6.67 
3.33 
3.33 
3.33 
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LCS: 

SCS: 

SANA-MS-0002 

TABLE D-2 

Historical Con~rol Limits 

Pentachlorophenol 
Phenol 
2-Chlorophenol 
4-Chloro-3-cresol 
4-Nitrophenol 
1,2,4-Trichlorobenzene 
Acenaphthene 
2,4-Dinitrotoluene 
Pyrene 
N-Nitroso-di-N-propylamine 
1,4-Dichlorobenzene 

Phenol-dS 
2-Fluorophenol 
2,4,6-Tribromophenol 
Nitrobenzene-ds 
2-Fluorobiphenyl 
Terphenyl-d14 

Minimum Control Limit 
WATER SOIL 

\R 
9-103 
12-89 
27-123 
23-97 
10-80 
39-98 
46-118 
24-96 
26-127 
41-116 
36-97 

10-94 
21-100 
10-123 
3S-114 
43-116 
33-141 

RPD 
so 
42 
40 
42 
so 
28 
31 
38 
31 
38 
28 

\R 
17-109 
26-90 
2S-102 
26-103 
11-114 
38-107 
31-137 
28-89 
3S-142 
41-126 
28-104 

24-113 
2S-121 
19-122 
23-120 
30-11S 
18-137 

RPD 
47 
3S 
so 
33 
so 
23 
19 
47 
36 
38 
27 
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APPENDIX E 

Table E-1 · 

Characteristic Ions For 
Internal Standards For Semivolatile Compounds 

Internal Standards Primary Ion Secondary 

1,4-Dichlorobenzene-d4 152 llS 
Naphthalene-dB 136 68 
Acenaphthene-d10 164 162,160 
phenanthrene-d10 188 94,80 
Chrysene-d12 240 120,236 
Perylene-d12 264 260,265 

Ions 

Effective Date: 
03/30/95 
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Table E-2 

Characteristic Ions For Semivolatile 

Target Compounds 

Compound Primary Ion Secondary Ion 

Pvridine 79 78 
N:Nitrosodimethylamine 42 74,44 
Aniline 93 66,65 
Phenol 94 65,66 
bis-(2-Chloroethyl)Ether 93 63,95 
2-Chlorophenol 128 64,130 
1,3-Dichlorobenzene 146 148,111 
1,4-Dichlorobenzene 146 148,111 
Benzyl Alcohol 108 79,77 
1,2-Dichlorobenzene 146 148,111 
2-Methylphenol 108 107,79 
bis(2-Chloroisopropyl)Ether 45 77,121 
3/4-Methylphenol 108 107,79 
N-Nitroso-Di-n-Propylamine 70 42,101,130 
Hexachloroethane 117 201,199 
Nitrobenzene 77 123,65 
Isophorone 82 95,138 
2-Nitrophenol 139 109,65 
2,4-Dimethylphenol 122 107,121 
Benzoic Acid 122 105,77 
bis(2-Chloroethoxy)Methane 93 95,123 
2,4-Dichlorophenol 162 164,98 
1,2,4-Trichlorobenzene 180 182,145 
Naphthalene 128 129,127 
4-Chloroaniline 127 129 
Hexachlorobutadiene 225 223,227 
4-Chloro-3-methylphenol 107 144,142 
2-Methylnaphthalene 142 141 
Hexachlorocyclopentadiene 237 2351272 
2,4,6-Trichloropheno~ 196 198,200 
2,4,5-Trichlorophenol 196 198,200 
2-Chloronaphthalene 162 127,164 
2-Nitroaniline 65 92,138 
Dimethylphthalate 163 194,164 

Effective Date: 
03/30/95 
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Compound 

Acenaphthylene 
3-Nitroaniline 
Acenaphthene 
2,4,-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethylphthalate 
1,2-Diphenylhydrazine 
4-Chlorophenyl-phenylether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-Methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Benzidine 
Butylbenzylphthalate 
3,3'-Dichlorobenzidine 
Benzo(a)Anthracene 
bis(2-Ethylhexyl)Phthalate 
Chrysene 
Di-n-octylphthalate 
Benzo(b)Fluoranthene 
Benzo(k)Fluoranthene 
Benzo(a)Pyrene 
Indeno(1,2,3-cd)Pyrene 
Dibenz(a,h)Anthracene 
Benzo(g,h,i)Perylene 

Primary Ion 

152 
138 
154 
184 
109 
168 
165 
165 
149 
77 
204 
166 
138 
198 
169 
248 
284 
266 
178 
178 
149 
202 
202 
184 
149 
252 
228 
149 
228 
149 
252 
252 
252 
276 
278 
276 

Secondary Ion 

151,153 
108,92 
153,152 
63,154 
139,65 
139 
63,89 
63,89 
177,150 
105,182 
206,141 
165,167 
108,92 
51,105 
168,167 
250,141 
142,249· 
264,268 
179,176, 
176,179 
150,104 
101,203 
200,203' 

91,206 
254,126 
229,226 
167,279 
226,229 
167,43 
253,125 
253,125 
253,125 
138,227 
139,279 
138,277 

Effective Date: 
03/30/95 
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Table E-3 

Characteristic Ions for Semivolatile Surrogates 

Surrogate Primary Ion Secondary Ion 

Phenol-d6 99 42,71 
2-Fluoeophenol 112 64 
2,4,6-Tribromophenol 330 332,141 
Nitrobenzene-dS 82 128,54 
2-Fluorobiphenyl 172 171 
Terphenyl-d14 244 122,212 

Effective Date: 
03/30/95 
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Table E-4 

Effective Date: 
03/30/95 

Semivolatile Internal Standards With 
Corresponding Analytes Assigned For Quantitation 

*1,4-Dichlorobenzene-d4 
Analine 
Benzyl Alcohol 
bis-(2-chloroethyl)ether 
bis-(2-chloroisopropyl)ether 
Phenol-d6 (s) 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
2-Fluorophenol (s) 
Hexachloroethane 
2-Methylphenol 
4-Methylphenol 
N-Nitrosodimethylamine 
N-Nitroso-di-n-propylamine 
Phenol 

*Phenanthrene-dlO 
Anthracene 
4-Bromophenylphenylether 
Di-n-butylphthalate 
4,6-Dinitro-2-methylphenol 
Phenanthrene 
Fluoranthene 
Hexachlorobenzene 
N-Nitrosodiphenylamine 
Pentachlorophenol 

* Internal Standards 

*Naphthalene-dB 
Benzoic Acid 
bis(2-Chloroethoxy)methane 
1,2,4-Trichlorobenzene 
4-Chloroaniline 
4-Chloro-3-methylphenol 
2,4-Dichlorophenol 
2,6-Dichlorophenol 
2,4-Dimethylphenol 
Hexachlorobutadiene 
Isophorone 
2-Methylnaphthalene 
Naphthalene 
Nitrobenzene 
Nitrobenzene-d5 (s) 
2-Nitrophenol 

*Chrysene-dl2 
Benzidine 
Benzo(a)anthracene 
Bis(2-ethylhexyl)phthalate 
Terphenyl-dl4 (s) 
Butylbenzylphthalate 
Chrysene 
3,3'-Dichlorobenzidine 
Pyrene 

s Surrogates 

*Acenaphthene-dlO 
Acenaphthene 
Acenaphthylene 
4-chlorophenylphenylether 
Dibenzofuran 
Diethylphthaltae 
Dimethylphthalate 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Fluorene 
2-Fluorobiphenyl (s) 
Hexachlorocyclopentadiene 
2-Nitroaniline 
3-Nitroaniline 
4-Nitroaniline 
4-Nitrophenol 
2,3,4,6-Tetrachlorophenol 
2,4,6-Tribromophenol (s) 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
1,2-Diphenylhydrazine 

*Perylene-dl2 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(a)pyrene 
Dibenz(a,h)anthracene 
Di-n-octylphthalate 
Indeno(l,2,3-cd)pyrene 
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Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-d14 
Phenol-d5 
2-Fluorophenol 
2,4,6-Tribromophenol 

Revision No.: 0 
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TABLE 4 

SURROGATE RECOVERY LIMITS 

%Recovery 
Water 

35-114 
43-116 
33-141 
10-94 
21-100 
10-123 

Effective Date: 
03/30/95 

%Recovery 
Soil 

23-120 
30-115 
18-137 
24-113 
25-121 
19-122 
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Phenol 
2-Chlorophenol 
1,4-Dichlorobenzene 
N-Nitroso-di-n-propylamine 
1,2,4-Trichlorobenzene 
4-Chloro-3-methylphenol 
Acenaphthene 
4-Nitrophenol 
2,4-Dinitrotoluene 
Pentachlorophenol 
Pyrene 
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TABLE 6 

Effective Date: 
03/30/95 

MATRXX SPXKE RECOVERY AND 
RELATXVE PERCENT DXFFERENCE LXMXTS 

%Recovery RPD %Recovery RPD 
Water Water Soil Soil 

12-89 42 26-90 35 
27-123 40 25-102 50 

36-97 28 28-104 27 
41-116 38 41-126 38 

39-98 28 38-107 23 
23-97 42 26-103 33 

46-118 31 31-137 19 
10-80 50 l.l.-1.1.4 50 
24-96 38 28-89 47 
9-103 50 17-109 47 

26-127 31 35-142 36 
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TABLE 8 

Effective Date: 
03/30/95 

CHARACTERISTIC IONS FOR INTERNAL STANDARDS FOR SEMIVOLATILE COMPOUNDS 

Internal Standards 

1,4-Dichlorobenzene-d4 
Naphthalene-dB 
Acenaphthene-dlO 
Phenanthrene-d10 
Chrysene-d12 
Perylene-d12 

Primary Ion 

152 
136 
164 
188 
240 
264 

Secondary Ions 

115, 150 
68 

162, 160 
94, 80 

120, 236 
260, 265 
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TABLE 9 

Effective Date: 
03/30/95 

SEMIVOLATILE STANDARDS WITH CORRESPONDING TARGET COMPOUNDS 
AND SURROGATES ASSIGNED FOR QOANTITATION 

l,4-Dichlorobenzene-d4 

Phenol 
bis(2-Chloroethyl)ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
2-Methylphenol 
Bis(2-chloroisoproply)ether 
4-Methylphenol 
N-Nitroso-di-propylamine 
Hexachloroethane 
2-Fluorophenol (surr) 
Phenol-d5 (surr) 
N-Nitrosodimethylamine 

Acenaphthene-dlO 

Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trochlorophenol 
2-Chloronaphthalene 
2-Nitroanaline 
Dimethyl phthalate 
Acenaphthylene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4-Nitroaniline 
1,2-Diphenylhydrazine 
2-Fluorobiphenyl (surr) 
2,4,6-Tribromophenol (surr) 

Naphthalene-dB 

Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Nitrobenzene-d5 (surr) 
Benzoic acid 

Phenanthrene-dlO 

4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenyl ether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
1,2-Diphenylhydrazine 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
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TABLE 9 (continued) 

Effective Date: 
03/30/95 

SEMIVOLATILE STANDARDS WITH CORRESPONDING TARGET COMPOUNDS 
AND SURROGATES ASSIGNED FOR QUANTITATION 

Chrysene-dl2 

Pyrene 
Butylbenzylphthalate 
3,3'-Dichlorobenzidine 
Benzo(a)anthracene 
bis(2-Ethylhexyl)phthalate 
Chrysene 
Terphenyl-dl4 (surr) 
Benzidine 

Perylene-d12 

Di-n-cetyl phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz(a,hlanthracene 
Benzo(g,h,i)perylene 
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Compound 

Phenol 
2-Chlorophenol 
1,4-Dichlorobenzene 
N-Nitroso-di-n-propylamine 
1,2,4-Trichlorobenzene 
4-Chloro-3-methylphenol 
Acenaphthene 
4-Nitrophenol 
2,4-Dinitrotoluene 
Pentachlorophenol 
Pyrene 

Revision No. : 0 
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TABLE 10 

LCS RECOVERY LXMITS 

\Recovery 
Water 

12-110 
27-123 

36-97 
41-116 

39-98 
23-97 

46-118 
10-80 
24-96 
9-103 

26-127 

Effective Date: 
03/30/95 

\Recovery 
soil 

29-120 
27-126 
34-121 
36-123 
34-123 
25-133 
35-121 

9-146 
35-122 
10-135 
23-136 



GC/MS Analysis of Volatile Organics 

(SW 8260) 



@uanterra 

SOP NUMBER: LM-CRL-3005 

QUANTERRA - SANTA ANA 
SOP CHANGE FORM 

SOP TITLE: GC/MS Analysis ofVolatile Organics- Method 8260 

SOP SECTION(S) AFFECTED BY CHANGE: 
Title Page, Section 8.3.1 and Table 2 

Environmental 
Services 

REASON FOR ADDITION OR CHANGE: Update SOP to be compliant with SW -846 Update 
II 

CHANGE EFFECTIVE FROM: (Date) 7-17-95 
CHANGE OR ADDITION (SPECIFY SECTION; USE ADDITIONAL SHEETS IF 
NECESSARY) 
Title Page: Change 8260 to 8260A 
Section 8.3.1 and Table 2: Change 30% to 20% 

SUBMITTED BY/DATE: Manny Velazquez 7/5/95 

*APPROVED BY: 

----7-,__.,. ~___£,. f~ 
Technical ReviewJSignature/--

J /!_ 
~' 

Environmenfal Health and Safety Signature 

~~ 
QA Signature A 

Jk_J/IL 
Management Signatlire 

I 

*Must be same/signature authorities of SOP being revised. 
I 

I 

Control Copy,Number ____ _ 

SOPCHNG.DOC 
4/11/95 SCH 

7-S-'7.$ 
Date 

7- i 0 - fs-
Date 

zkh~ 
Date 

7/to/CJs 
Date 



SOP NUMBER: 

QUANTERRA - SANTA ANA 
SOP CHANGE FORM 

L.M- CRt-- 3ooS 
SOPTITLE: G 

C.MS Ant;. ( y .5 ;, rJf Vo/t;.t-,'f.t.. Oro;~"' •'c. s (AA.J~) 
SOP SECTION(S) AFFECTED BY CHANGE 

Section c.~ J... (.'-f 
REASON FOR ADDITION OR CHANGE: 

~lee.+- co-rCJvVI.vts CoMrovV\~S I.'s -re .,...{ A otA'+ 
. u:S€---fA. 

CHANGE EFFECTIVE FROM: (Date) IZ./t /4tf'S 
CHANGE OR ADDITION (SPECIFY SECTION; USE ADDITIONAL SHEETS IF 
NECESSARY) ~ed"•'o"'~ &:, . 3; e "''"'"".>'2- o(: .J:. ro~ 0 T f vor CJ b-et'\U'"''..L 

I" 4- - .P.'c;,~ (. r c eA~..,e _Jq-
-fc 

~-t.cM (.'f · '"""""~ ~"'~f/uor-o~~ +o - ) 15 ro _.. o eA~ ~ _of.7::> 

SUBMITTED BY/DATE: 
D..)'6 1'-l\./~-s 

*APPROVED BY: .M.~~"' N4S~·,M,.,· 

\A.~ .Jc-- _) / 

~~~~-'s 
Technical Review Signature Date 

--- t ->11, {/.);( U)CL~ 12- 5-crs 
Environmental Health and Safety Signature Date 

~~~ ld--~-9) 
QA Signatury, , / Date 

Aj)J ;~s-/c;-s-
Management Signature Date 

*Must be same signature authorities of SOP being revised. 

Control Copy Number ___ _ 

SOPCHNG.DOC 
4/11/95 SCH 



subject or Tile: 
GC/MS Analysis of Volatile Organics (Method 8260) 

SOP No.: 
LM-CRL-3005 

Supersedes: Original 

Revision: 
l.O 

ENSECO PROPRIETARY INFORMATION STATEMENT 

STANDARD 
OPERATING 
PROCEDURE 

Page __ 1_ of _iQ_ 

Effective Date: 
01-03-94 

These documents have been prepared by and remain the sole property of 
Enseco, Inc. They are submitted to (client/government entity) solely for 
its use in evaluating Enseco's qualifications in connection with the 
particular project, certification or approval for which they were prepared, 
and are to be held proprietary to Enseco. 

Enseco 

The user agrees by her/his acceptance or use of these documents to return 
them upon Enseco's request, and not to reproduce, copy, lend or otherwise 
disclose or dispose of the contents, directly or indirectly, and not to use 
them for any purpose other than that for which they were specifically 
furnished. The user also agrees that where consultants or others outside of 
user's organization are involved in the evaluation process, access to these 
documents shall not be given to those parties, unless those parties also 
specifically agree to the conditions stated above. 

Prepared by: 
Mona Nassimi and Robert Sundberg 

/"", 

Safety Officer Approval: 
Peri Suchy 

Management App~: 
Manny Velaz~z ~ 

QA Officer Approval: 
Steve Ballard 

Date: 
01-03-94 

Date: 
02-17-94 

Date: 
02-17-94 

Date: 
02-17-94 

., -r7-q r 



STANDARD 
OPERATING 
PROCEDURE 

Subject or Tile: Page __ 2_ of _!Q_ 
GC/MS Analysis of Volatile Organics (Method 8260) 

SOP No.: 
LM-CRL-3005 

1. SUMMARY OF METHOD 

Revision: 
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1.1 Liquid and solid samples are analyzed by quantitative and/or 
qualitative purge-and- trap GC/MS using an internal standard method. 

1.2 Solid samples can also be extracted with methanol, and the extract 
analyzed by purge-and-trap GC/MS for quantitative and/or qualitative 
identification using the same internal standard method. 

2. SCOPE AND APPLICATION 

2.1 Note: This procedure may be used in conjunction with 
specific requirements, as requested by the end user. 
requirements are defined in writing, e.g. in a QAPjP, 
application shall take precedence. 

any project 
When such 
their 

2.2 Analytes: Quantitative analysis is performed for the compounds 
listed in Table 1-1. Qualitative analysis by mass spectral 
identification can be performed on other purgeable, chromatographable 
compounds. 

2.3 Reporting Limits: See Appendix A, Table 1. 

2.4 Applicable matrices: Soil and liquid. 

2.5 Dynamic range: Analytes can typically be quantitated between 5 ppb 
and 400 ppb for soil and between 1 ppb to 100 ppb for liquid by the 
low level direct purge method. Analytes detected by the methanol 
extraction method can be quantitated between 500 and 40000 ppb. 
Samples which exceed this concentration range for any analyte in 
Appendix A, Table 1 should be diluted to be within the dynamic range 
of the method. Samples should also be diluted when any other 
volatile component of the sample exceeds this range. Reporting 
limits will be adjusted to reflect the dilution performed. 

2.6 Analvsis time: Approximate analytical time is 35 minutes. The time 
required for data reduction will be dependent upon the complexity of 
the sample. 

2.7 Comments 

2.7.1 All deviations made from this SOP MUST be approved by the 

Enseco 
A Comm): (ompa"' 
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2.7.2 

2.7.3 

2.7.4 

2.7.5 

supervisor or manager, and QA officer, and documented. 

Care should be taken not to introduce contamination into the 
samples. Particular attention should be paid to 
contamination with common laboratory solvents. 

care should be taken when handling samples for volatiles 
analysis to avoid loss of analytes. 

Do not overstock traps. Tenax has a lifetime of only a few 
months. Traps will also degrade with use due to the 
breakdown of tenax from rapid temperature changes. 

The GC/MS systems are designated by a letter assignment 
scheme: MA, MB, MC, etc. In this SOP the references will be 
made to the five volatile instruments: MC, MD, MF, MG, and 
MH. 

3. SAFETY ISSUES 

3.1 Safe Work Practices 
All laboratory personnel must have a working knowledge of the 
pertinent safe work practices and procedures outlined in the Enseco 
Health and Safety Manual. Employees must receive Hazard Communication 
and Chemical Hygiene training prior to working with chemicals used in 
this SOP. 

3.2 Personal Protective Equipment 
Lab coats and gloves are required whenever samples and or reagents 

are being handled. Employees should familiarize themselves with the 
glove compatibility chart for proper choice of gloves. Other 
specialized safety equipment may be required depending on procedure, 
reagents used and known hazards of samples. 

3.3 Chemical Exposure Potential 
The toxicity/carcinogenicity or other inherent hazards of each 
chemical used in this procedure may not be precisely defined. 
Therefore, each chemical compound should be treated as a potential 
health hazard. Exposure to these chemicals should be reduced to the 
lowest possible level by engineering controls and Personal Protective 
Equipment. A Material Safety Data Sheet (MSDS) is available for each 
laboratory standard and reagent chemical. Employees must review all 
MSDS's for all chemicals listed in the procedure prior to initial 
use. 
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Laboratory personnel assigned to perform hazardous waste disposal 
procedures must have a working knowledge of the established 
procedures and practices outlined in the Enseco Health and Safety 
Manual. These employees must have training on the hazardous waste 
disposal practices initially upon assignment of these tasks, followed 
by an annual refresher training. 

4. SAMPLE COLLECTION, PRESERVATION, CONTAINERS AND HOLDING TIMES 

4.1 Standard 40 mL glass screw-cap VOA vials with Teflon-faced silicone 
septa may be used for liquid sample collection. Soil samples may be 
collected in wide-mouth glass jars with Teflon-lined caps. Samples 
should be introduced into the containers with minimum agitation to 
avoid loss of volatile components. It is best to collect ~we or 
three vials of each sample in case of a need to analyze the sample 
more than once. Sample containers should be filled as completely as 
possible with minimum air space. 

4.2 All samples must be iced or refrigerated at 4 ~ 2oc from the time of 
collection until analysis or extraction. Water samples should be 
preserved with 6 drops of 6N HCl. 

4.3 Samples must be analyzed within 14 days from the sampling date. 
Samples requiring extraction must be extracted and analyzed 
within 14 days of collection • 

5. APPARATUS 

S.l Gas-tight syringes: lO, 25, SO, 100, 250, and 500 uL; l ml; and 
luer-lock type 5 and 25 ml. 

5.2 Analytical balance capable of weighing 0.0001 g. 

5.3 Top-loading balance capable of weighing O.l g. 

5.4 20 mL VOA vials for soil extractions. 

5.5 Graduated microsample vials with mininert valves for standards: l ml, 
2 ml, and 5 ml. 

5.6 Volumetric flasks: lO ml - 100 ml. 

5.7 GC autosampler vials for storage of methanol extracts. 

Enseco 
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S.B Disposable pasteur pipets. 

S.9 stainless steel spatula 

5.10 Purge-and-trap device (sample purger, trap, and desorber): Tekmar 
LSC-2 concentrator with a Tekmar ALS autosampler, and Tekmar LSC 2000 
concentrator with a Tekmar ALS 2016 autosampler (or equivalent) 

S.lO.l The sparging vessels used are 19 x lSO mm Disposal culture 
tubes. 

s.10.2 Four phase traps: 1 em 3\ SP-2100 on 60/80 Chromosorb W AW, 
7.7 em 60/80 Tenax TA, 7.7 em 3S/60 silica gel Gd-lS, 7.7 em 
20/SO charcoal (Supelco catalog no. 2-0294 or equivalent) for 
the analysis of all volatile compounds. 

S.l0.3 Three phase traps: 1 em 3\ SP-2100 on 60/80 Chromosorb W AW, 
lS em 60/80 Tenax TA, 8 em 3S/60 silica gel Gd-lS (Supelco 
catalog no. 2-0293 or equivalent) Silica Gel/Tenax/3\0V-1 for 
the analysis of volatile compounds excluding fluorocarbons. 

S.l1 Gas Chromatograph/Mass Spectrometer 

5.11.1 Gas chromatograph: Currently in use are five HPS890 
temperature programmable gas chromatographs each with at 
least one injection port and a jet separator for capillary 
work (MC, MD, and MF). 

s.11.2 Chromatographic columns: Restek Rtx-S02.2 lOS meter, O.S3 mm 
i.d., 3.00 urn df capillary columns (or equivalent). 

S.11.3 Mass spectrometer: An HPS970 set to scan from 3S to 260 amu 
every 3 sec or less, using 70 volts (nominal) electron energy 
in the electron impact ionization mode. 

S.l1.4 GC/MS interface: An interface that gives acceptable 
calibration points at SO ng or less per injection for each of 
the analytes and achieves all acceptable performance 
criteria. An all glass interface is recommended. 

S.l1.5 Data system: An RTE-A (MC, MD, and MG) or RTE-6 (MF and MH) 
computer system interfaced to the mass spectrometer which 
allow the continuous acquisition and storage on machine 
readable media of all mass spectra obtained throughout the 
analytical run. The software is capable of producing 
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extracted ion profiles and integrating these abundances. The 
EPA/NIH Mass Spectral Library is also available on the 
system. 

5.12 Chromatographic Conditions 

5.12.1 Temperature Program 

Initial Temperature: 
Initial hold time: 
Temperature ramp: 
Final temperature: 
Final hold time: 

45oc 
1 minutes 
soc/min 
210°C 
5 minutes 

5.12.2 Helium carrier gas flow rate: 17-22 ml/min. With this high 
flow no make up gas is needed at the jet separator end of the 
column. 

5.13 Purge and Trap Parameters 

5.13.1 Purge Flow: 35-40 ml/min (measured at vent in purge mode). 

5.13.2 Purge pressure: 20 lb/in2 (measured on the gauge). MC and 
MD are at 40 lb/in2 and 60 lb/in2, respectively. 

5.:3.3 Purge Time: 10-11 
Dry Purge: 1 min 
Desorb Time: 4 min 
Bake Time: 11 min 

5.13.4 Temperature settings 

Purge Ready Temp: 
Desorb Preheat Temp: 
Desorb Temp: 
Trap Bake Out Temp: 

min 

30-350C 
17S0C 
180°C 
220-22soc 

5.14 Installation and conditioning of trap in the purge and trap device 

All traps should be installed with accompanying brass nut down or 
inlet marker to the top. A brass nut and ferrule should be used at 
the bottom connections. A teflon ferrule should be used at the top. 
The top nut only needs to be finger tight. 

A Coman~ Com~"' 
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Adjust purge flow by measuring the flow at the vent in purge mode. 
The faster the purge flow the more efficient the purging process, 
however, the limit to increasing the flow is governed by the ability 
of the trap to adsorb and contain the purged analytes. If the total 
purge volume is too large (flow rate too high), the lightest 
compounds such as the gases will break through the end of the trap 
and their respective response factors will drop correspondingly. If 
the purge flow is too slow, the heavier and more polar compounds will 
not purge efficiently. Thus to improve the gases, the purge flow 
should be decreased, and to improve bromoform the purge flow should 
be increased. If optimization of the overall response factors cannot 
be attained by changing the purge flow, a new trap may need to be 
installed. 

To condition the trap, place the autosampler into BAKE mode and put 
the top switch in the HOLD position on the LSC-2, or press the HOLD 
button on the LSC-2000. This will heat the trap under reverse flow 
indefinitely. The trap should be baked out for a minimum of 1 hour. 
It can be left in BAKE mode indefinitely. Tenax breakdown occurs 
largely during the heating and cooling phases, not at constant 
elevated temperatures. 

5.15 Mass Spectrometer Parameters 

o Mass range: 35-260 amu 
o Scanning rate: 1 s/scan 
o Zone temperatures: 

Injection port: 25ooc 
Interface heater: 2sooc 
source temperature: 25ooc 
Transfer Line: 250oc 
Analyzer: 2oooc 

5.15.1 Method Files: Method files containing the above parameters 
for the GC/MS systems are named using the following naming 
scheme: 

Instrument 
MC 
MD 
MF 

Method File Name 
C524 
D524 
F524 

\ 
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6.1 Reagent water: Helium purged Arrowhead purified distilled water. A 
500 mL stoppered flask is filled for use near the autosampler. At 
times the analyst will need to take the reagent water directly from 
the spigot to assure clean reagent blank runs. 

6.2 GC/MS calibration solution: 50 ng/ul p-bromofluorobenzene in 
methanol. 

6.3 Surrogate standard spiking solutions: Prepared at 250 mg/1 for 
spiking extracts and at 25 mg/1 for spiking low level analyses. 

dibromofluorobenzene 
toluene-dB 
p-bromofluorobenzene 

6.4 Internal standard solution: Prepared at 25 mg/1. 

peritaflourobenzene 
1,4-dichlorobenzene-d4 
1,4-difluorobenzene 
chlorobenzene-dS 

6.5 LCS/LCD and MS/MSD standard spiking solution: 

1,1-dichloroethene 
trichloroethene 
benzene 
toluene 
chlorobenzene 

6.6 Calibration standard solution: See Appendix A, Table 1. 

6.7 Methanol: purge-and-trap grade or equivalent. Store apart from 
other solvents. One liter bottles are used to help protect against 
contamination. 

6.8 Standard Receiving Log Book: When standards are received from the 
vendor they must by entered into the GC/MS Standards Receiving Log 
Book. The following items must be entered: date, lot number, sup
plier (vendor), analyst's initials, and a brief description of the 
standard (e.g., Cat. no. 4-0203 p-Xylene 5000 ug/ml in MeOH). 

Enseco 
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7. S~ANDARDS PREPARA~ION FOR VOLATILE ANALYSIS 

7.1 All standards are made in a fume hood. Methanol and standard waste 
are disposed of in a container compatible with the waste. Information 
on the container label shall include the words "Hazardous Waste", the 
specific contents (in this case "Methanol Waste") and the 
accumulation start date. Items needed for standard preparation are 
gloves, safety glasses, labcoat, clean micro-syringes of appropriate 
volumes, contaminant free methanol, clean mininert vials, a VOA vial 
for waste methanol, and any standard stock solutions or unopened 
ampuls of new standards, or bottles of neat compounds. All working 
standards expire after one month. 

7.2 All medium level stock solutions have expiration dates of three 
months and high level stock solutions are given a six month 
expiration date. Some exceptions will be made in the case of 
extremely volatile or unstable compounds; their stock solutions will 
be given a shorter expiration period. When making a standard, it is 
best to go to the Volatiles GC/MS Standard Preparation Log Book and 
see how it was previously prepared. Whether the standard is made by 
simply cracking an ampul and transferring the contents to a mininert 
vial or mixing many stock standards together to make a working 
standard, the Standard Preparation Log Book will have the method. 

7.3 The tracking system for standards follows the convention: 

MSVOAXXX-Y[CS, A, B, •.• ] 

Where: XXX = page number of standard prep. log book 
Y = 1 or 2 (l for top half of standard prep. log page 2 

for bottom half of standard prep. log page) 
[CS, A, B, ..• ] = CS for check standard, A, B, ••• for 

differentiating many standards made together 
and entered into the same half page of the 
log book. 

After the standard is made it must be labeled and entered into the 
Volatiles GC/MS Standards Preparation Log Book. The label should 
contain the standard name, MSVOA number, concentration, solvent, date 
of preparation and expiration, and the analyst's initials. The 
logbook entries are the same as the label but also include method 
reference; standard supplier, lot number; and expiration date, 
initial and final concentrations, and added and final volumes. Any 
paperwork accompanying the standard solutions is kept in the Standard 
Preparation Log Book. 
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8.1 BFB Tune 

8.1.1 

so 
75 
95 
96 

173 
174 
175 
176 
177 

8 .1. 2 

8.1.3 

8.1.4 

Each GC/MS MUST be hardware tuned to meet the EPA ion 
abundance criteria for BFB. The instrument tune MUST be 
verified at the start of every 12 hours of operation. Ion 
abundance criteria are listed below. 

BFB ION ABUNDANCE CRITERIA 

Ion Abundance Criteria 

15.0-40.0 \ of the base peak 
30.0-60.0 \ of the base peak 
base peak, 100 \ relative abundance 
5.0-9.0 \ of the base peak 
less than 1.0 \ of the base peak 
greater than 50.0 \ of the base peak 
5.0-9.0 \ of mass 174 
greater than 95 \ but less than 101 \ of mass 174 
5.0-9.0 \ of mass 176 

Inject 50 ng of BFB at 220°C isothermal. Scan from about 3 
minutes to 8 minutes acquiring 200-300 scans. The Instrument 
Method Files follow the naming scheme: 

TBFBi e.g., TBFBC 

Where: i = Instrument ID, i.e. B, C, D, F. 

Evaluate the spectrum of BFB by running the procedure file 
TUNVOA thus: "TRF, Tt)NVOA, >DATAFILENAMR" or enter TUNVOA 
into the "FMGR TR File:" field when setting up the single 
sample sequence. Averaging scans across the peak (enhancing) 
and reasonable background subtraction is acceptable. 
Manipulations which will distort the spectrum, such as 
excessive background subtraction, are not acceptable. TUNVOA 
generates the required hardcopies of the spectrum, mass 
abundance table, and ion abundance summary. If the tune 
passes, check the "RUN OK?" column on the Instrument Shift 
Log sheet. 

If the ion abundance criteria are not met, retune the 
instrument and reinject BFB. To retune, first type MSCAL at 
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the FMGR prompt. Pick the instrument to be tuned and then 
select AUTOTUNE. If the mass spectrometer consistently fails 
autotune then corrective action should be taken, e.g. clean
ing the analyzer source. If the mass spectrometer passes 
autotune consistently (at least two attempts), then the mass 
spectrometer can be manually tuned. To manually tune, type 
MTUNE at the FMGR prompt and choose an instrument. Hit the 
NEW TUNE FILE softkey and enter the instrument tune file. 
The tune file names follow the naming scheme: 

MBFBi e.g., BFBC 

Where i ~ Instrument ID, i.e. B, c, D, F. 

Hit EXECUTE and REPEAT PROFILE to let the mass spectrometer 
warm up. The PROFILE SCAN will show all the settings, the 
current relative ion abundance, and three ion profiles of the 
currently monitored ions. The approximate target abundance 
ratios for volatile work are: 

~ 
69.0 

131.0 
219.0 

\ of Base Peak 
100.0 

32.0-41.0 
33.0-45.0 

The PARAMETER RAMP softkey allows ajustment of the voltages 
on the different lenses in the analyzer. Approximate voltage 
settings for the different source parameters that will most 
likely achieve the desired ratios are: 

Lens 
Repellar 
Ion Focus 
Entrance Lens 
X-Ray 

Voltages 
9.0-10.2 v 
20.0-50.0 v 
40.0-100 mV/amu 
Set to maximum ion abundance (V) 

The AXIS CALIBRATE and WIDTH CALIBRATE softkeys automatically 
adjust the mass axis and the mass width, respectively. 

Once the tune looks satisfactory, save it to the appropriate 
tune file by hitting the TOP LEVEL softkey then the STORE 
TUNE softkey, and hit RETURN to accept the default file name 
which should start with MBFB and end with the instrument's ID 
as described above. After retuning, shoot BFB again to see 
if the instrument passes the criteria. 
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8.2 Initial calibration: An initial calibration must be performed before 
analyses of samples can begin. This consists of a five point 
calibration curve for all of the analytes of interest. Standards are 
analyzed at concentrations of 20, SO, 100, 200, and 400 ppb for soil 
and liquid S ml purge samples, and 1, 10, 20, SO, and 100 ppb for 
liquid 2S ml purge samples. 

8.2.1 

8.2.2 

SPCC and CCC Compounds: Certain compounds have been selected 
to monitor instrument performance. These compounds are 
identified as System Performance Check Compounds (SPCC) and 
Calibration Check Compounds (CCC) per SW 846. 

The average response factor for each System Performance Check 
compound (SPCC) MUST be greater than 0.300, except bromoform, 
which must be greater than 0.2SO. The average response 
factor should be greater than 0.300 for all other analytes. 

The percent relative standard deviation, \RSD, for each 
Calibration Check Compound (CCC) MUST be less than 30\. The 
\RSD for all compounds should also be reviewed. Any values 
between 30\ and SO\ should be evaluated before analyses are 
continued. Any standard which has a component with a \RSD 
greater than SO\ will be thrown out. The next step would be 
to reanalyze a standard and if it fails again, problems with 
the instrumentation should be addressed. 

If samples are NOT being analyzed for these specific 
compounds, the criteria for these compounds need no~ be met. 
The fact that these compounds are not in the analyte set 
should be documented. See Appendix A, Table 2 for a summary 
of the CCC and SPCC criteria. 

Initial Calibration Procedure: Standard solutions should be 
allowed to warm to room temperature before using. 

Remove the plunger from a 5 ml gas-tight syringe. Rinse the 
syringe with purified reagent water. Fill the syringe barrel 
with purified reagent water. Replace the syringe plunger and 
compress the water and adjust the volume to S.O ml. 

Add internal standards, surrogates, and calibration standard. 
Load each standard level into a purge chamber on the ALS and 
begin data acquisition. For the amount of standard and 
spiking solutions to be added for each standard level, see 
the table below. 
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Preparation of 5 Point Calibration Standards: The amount of 
standard solutions added to the reagent water for each 
standard level: 

Standard Vol. of Purge Vol.of Vol.of Vol. of 
Level water IS Surr. Std. 

20 ppb* 5 mL 10 uL 10 uL 4 uL 
50 ppb* 5 mL 10 uL 10 uL 10 uL 

100 ppb* 5 mL 10 uL 10 uL 20 uL 
200 ppb** 5 mL 10 uL 10 uL 4 uL 
400 pbb** 5 mL 10 uL 10 uL 8 uL 

8.2.3 

8.2.4 

* Stock Solution is 25 ppm 
** Stock Solution IS 250 ppm 

The SPCC limits MUST be verified. If a SPCC response factor 
is < 0.300 consult your supervisor to determine if corrective 
action will be taken or analyses will proceed. corrective 
action may include replacement of the trap or the analytical 
column. Document corrective action taken or decision to 
proceed. This documentation will be kept with the output for 
the initial calibration. If necessary, reinject one of the 
standard levels. 

Review the quantitation list to ensure that the internal 
standards are correctly identified and that the analytes are 
properly quantitated. Watch for the following compounds for 
proper integration and peak assignment: 

chloroetl)ane 
vinyl chloride 
c-1,3-dichloropropene 
t-1,3-dichloropropene 

Once all five points have been acquired, use "QREP,ADATAFILE 
NAMR,,N" at the FMGR prompt on RTE to see if the ID file 
missed any compounds. If the ID file missed any compounds, 
run the quant program, QT, in the test mode and try to 
correct the ID file, and requant to see if it's fixed. 
Otherwise use QAREA to manually integrate the peaks. Also 
use QAREA to fix any bad integration that may throw off the 
curve. 
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8.2.5 

8.2.6 

8.2.7 

Next run the CBUPD program for the calibration curve, 
entering the file name in the order requested at the prompt. 
Then run the CBRPT program using the R, D, and T options to 
get a print,out of the curve's response factors, average 
response factors, and \RSD's with the SPCC's and the CCC's 
marked off. Verify that the CCC and SPCC criteria have been. 
met. Review average response factors of all the other 
analytes. Investigate each individual standard level for a 
compound having a \RSD that is greater than SO\. 

Run the CBCHK program for the SO ppb standard. All SPCC and 
CCC criteria must be met. 

If the curve evaluation criteria have been met, run the QCAL 
program using the SO ppb point from the curve. This updates 
the ID file used for quantifying with the response factors 
and retention times of the SO pbb standard just analyzed. 
For straight 8260's, 8260-L's, and 8260-M's the ID files are: 

Instrument 
MC 
MD 
MF 

ID File 
IDS26C 
IDS26D 
IDS26F 

If the calibration criteria are not met and the decision is 
made to continue analysis, the rationale must be documented 
by the individual making the decision. This documentation 
must be kept on file with the initial calibration record. 

8.3 Continuing calibration: The SO ppb (or 10 ppb for 2S ml purge) 
standard is used as the continuing calibration standard. It MUST be 
analyzed for each twelve hour period immediately following a 
successful BFB analysis. 

8.3.1 SPCC and CCC Compounds: The response factor of each CCC 
compound is compared to the initial calibration. -The percent 
difference for each CCC compound must be less than 30\. If 
any one CCC compound exceeds this limit, that standard cannot 
be used. Response factors for all analytes should be 
reviewed. Any significant deviations from the initial 
calibration should be evaluated before analyses are continued 
(i.e. deviations of greater than SO\). All SPCC criteria 
must be met. 
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8.3.2 

8.3.3 

8.3.4 

8.3.5 

8.3.6 

Continuina Calibration Procedure: Purge the 50 ppb standard 
as described in the initial calibration procedure. The 
concentration of each of the surrogate compounds and the 
internal standard compounds is SO ppb. Analysis of standards 
should be complete before analysis of any reagent blanks, QC 
samples, or client samples can begin. 

Review the quantitation list to ensure that the internal 
standards are correctly identified and that the analytes are 
properly quantitated. Watch for the following compounds for 
proper integration and peak assignment: 

chloroethane 
vinyl chloride 
cis-1,3-dichloropropene 
trans-1,3-dichloropropene 

Run program CBCHK to compare the continuing calibration 
standard with the initial calibration. Evaluate the CCC and 
SPCC compounds as previously outlined (refer to Appendix A, 
Table 2). Review the response factors and percent 
differences from the initial calibration of all the other 
compounds. If any large deviations occur (i.e. deviations > 
50\), recheck peak assignment and integration. 

If the standard evaluation criteria are NOT met, corrective 
action must be taken. Corrective action may include 
reanalyzing a SO ppb standard, analyzing a new curve, or 
replacement of the trap or the analytical column. Document 
corrective action taken. Repurge the continuing calibration 
standard and/or perform a new initial calibration. 

If these criteria are not met and the decision is made to 
continue analysis, the rationale must be documented by the 
individual making that decision. This documentation must be 
kept on file with the continuing calibration record. 

If the standard evaluation criteria have been met or the 
decision has been made to continue, running program QCAL 
updates the ID file with the response factors and retention 
times of the continuing calibration standard just analyzed. 
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9. SAMPLE ANALYSIS 

9.1 Scheduling 

9.1.1 

9 .1. 2 

9 .1. 3 

9.1.4 

9 .1. 5 

Analyses are scheduled by the supervisor or a senior operator 
according to the following priorities: 

a) Meet holding time 
b) Meet promised due date 

The analyst will determine the type of analysis requested. 
Access the appropriate lab ticket. CAREFULLY read the 
subsheet to determine if any special requests apply. 
Modifications to the normal analytical protocol such as low 
detection limits, special compounds, or special criteria will 
be indicated on the subsheet. 

Each job is entered into the Sample Log Book noting sample 
number, sampling date, holding time, due date, client, and 
any special instructions for each sample. The lab ticket 
will then be given a folder, the job number written on the 
folder, and the folder filed in the Active Jobs filing 
drawer. 

Samples will be found in the Sample Control Department. 
Water samples are kept in VOA vials in the VOA refrigerators 
and soil samples are in sample jars or in brass cores in the 
sample walk-in refrigerator. Water samples from current jobs 
may be kept in the GC/MS sample refrigerator in the GC/MS 
laboratory. 

The analyst scheduling samples for a tune 
the Rerun Log Book to check if any reruns 
Sample Log Book to schedule new samples. 
loaded on the instrument it is important 
appropriate log book that the sample has 
reloaded. 

shift must consult 
are needed, and the 
Once a sample is 

to mark in the 
been loaded or 

9.2 Analysis Sequence 

9.2.1 Before the morning shift begins, the trap is baked out and 
oven temperature raised to about 200oc for approximately ten 
minutes. All sparge tubes are removed from the autosampler 
and thrown in a "Hazardous Glass Waste" can. Each needle at 
each chamber is rinsed with purified reagent water, the 
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9.2.2 

9.2.3 

9.2.4 

needles are wiped down, and any wet spots on the autosampler 
dried with Kimwipes or a paper towel. Chambers that are 
known to have had a sample with high concentrations of target 
analytes should be rinsed more than once, purged, and if the 
contamination is severe, a blank should be loaded in that 
chamber. The evening shift starts as the morning shift ends 
so the extra bake out will not be necessary unless there were 
samples with high concentrations of organic compounds during 
the morning shift. The analyst in charge of the shift should 
make shift folders which have the instrument ID, date, and 
shift (a.m. or p.m.) written on the tab. 

A Reagent Blank and Laboratory Control Samples will be 
analyzed first following successful calibration. Reagent 
Blank and LCS/LCD pair results must be verified before 
samples can be analyzed. 

Contaminants in the Reagent Blank (also known as Surrogate 
Control Sample or SCS) must be at concentrations less than 
the reporting limit for all compounds except those that are 
commonly found in the laboratory, methylene chloride 
(dichloromethane) and acetone, which must not be present at 
levels greater than five times the reporting limit. The 
surrogate recoveries must also fall within the limits 
determined by the laboratory. 

If contaminants are detected at concentrations outside 
acceptance limits, the source must be determined. This may 
include~ but is not limited to, inspection of the purge-and
trap for evidence of carryover, and analysis of multiple 
blanks to verify the system is free from contamination, 
before samples may be analyzed. 

A blank must pass for each shift in which·samples are 
analyzed. It is best to set up a single sample sequence for 
the reagent blank (SCS). 

If the QC criteria are met for the reagent blank (SCS) and 
the LCS/LCD pairs, client samples can be analyzed. Matrix 
spike and matrix spike duplicates are analyzed in the same 
shift as the associated sample when possible. 
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9.3 Analysis of Low Level Soil C8260l 

9.3.1 

9.3.2 

9.3.3 

9.3.4 

9.3.5 

Consult any available screen data to determir:E if target 
analyte concentrations in the sample necessitates a dilution 
before analysis. If the sample has a strong odor, especially 
a fuel odor, than a medium level soil analysis is in order. 

Weigh 5.0 g of sample (± 0.1 g) into a sparge tube. Tare the 
balance with the sparge tube on the weighing tray, and using 
a spatula, introduce sample into the tube. Note and record 
the actual weight in the instrument shift log book. Secure 
the sparge tube to a cleaned chamber on the autosampler. To 
avoid problems with the needle sparging technique on soils it 
is best to have the needle end just at or above the surface 
of the soil, otherwise there is a risk of clogging the needle 
anc possibly introducing sample debris into the plumbing of 
the autosampler. 

Fill a 5 ml gas-tight syringe with 5.0 ml purified reagent 
water. With a 10 u~ syringe add 10.0 ul of 25 ppm internal 
standard mix and 10 ul of 25 ppm surrogate standard mix to 
the 5 ml syringe through the luer-lock tip. Fasten the luer
lock tip to the valve assembly at the top of the chamber and 
introduce the spiked water into the sparge tube. Step the 
autosampler to purge mode. 

LCS/LCD pairs are prepared in the same way as the samples. 
Tare the balance with a sparge tube on the weighing tray and 
then weigh out 5 g of Ottawa sand. Secure the sparge tube to 
a chamber on the autosampler. Fill a 5 ml "'Yringe with 
purified reagent water and add 10 ul of 25 ppm internal 
standard and 10 ul of 25 ppm surrogate solution. Spike with 5 
ul of 50 ppm matrix spiking solution. Analyze the LCS/LCD in 
consecutive chambers. LCS/LCD pairs for solids are analyzed 
every 20 successful sample runs or every four weeks, per 
instrument. The number of samples assigned to a given 
LCS/LCD pair is tracked on the header of the instrument shift 
log book. 

Matrix spike pairs (MS/MSD) are prepared like the LCS/LCD 
pairs. First weigh out 5 g of client sample into a sparge 
tube. Secure the sparge tube to a chamber of the 
autosampler. Fill a 5 ml syringe with purified reagent water 
and add 5 ul of 50 ppm internal standard and 10 ul of 25 ppm 
surrogate solution. Spike with 5 ul of 50 ppm matrix spiking 
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9.3.6 

solution. If the sample requires dilution, dilute the matrix 
spike aliquot as well. It is best to analyze the sample and 
that sample's matrix spike consecutively, but it is not 
necessary. MS/MSD pairs for solids are analyzed for every 20 
succesful sample runs or every two weeks. The number of 
samples per MS/MSD pair is tracked in the GC/MS VOA Matrix 
Spike Log Book. MS/MSD pairs may be analyzed more frequently 
if a client specifically asks for their samples to be spiked. 

After analyses are completed, remove and dispose sparge tubes 
into the "Hazardous Glass Waste" container in the laboratory. 
Rinse the sample needles with reagent water.· 

9.4 Analysis of Methanol Extracts for Medium Level Soil <8260-Ml 

9.4.1 

9.4.2 

9.4.3 

9.4.4 

Tare a balance with a 20 ml VOA vial with a Teflon cap on the 
weighing tray. Weigh out 5 g of sample to the nearest 0.1 g 
into the VOA vial with teflon cap. Add 5.0 ml of methanol. 
Add SO ul of the 2SO ug/ml surrogate standard mix. Cap and 
shake vial for 2 minutes. Log the extraction in the 
Extraction Log Book noting sample number, amount of sample 
weighed, amount of extraction fluid, amount of surrogate 
spike, extraction date, extracting analyst, and amount of 
matrix spike solution if the extraction was a matrix spike or 
a laboratory control sample. 

Rinse and fill a 5 ml gas-tight syringe with purified reagent 
water. Adjust the volume to 4.9 ml. Thoroughly rinse a 100 
ul syringe with methanal and add 100 ul of the methanol 
extract to the syringe through the luer-lock tip. If the 
sample requires dilution add the appropriate volume of the 
methanol extract. 

Add 10 ul of 2S ppm internal standard mix to the syringe and 
fasten the luer-lock tip of the syringe to the valve assembly 
at the top of a clean chamber, introduce the sample into the 
sparge tube, and close the valve. Current extracts may be 
kept in the GC/MS laboratory sample refrigerator for storage. 

With every sample or batch of samples extracted, a methanol 
reagent extraction blank must be prepared and analyzed. 
Place S ml of methanol in a 20 ml VOA vial and add SO ul of 
2SO ppm surrogate solution. Next add internal standard and 
load as described above. 
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9.4.S 

9.4.6 

LCS/LCD pairs are prepared in the same manner. Use S g of 
Ottawa sand for a laboratory control sample. In addition to 
the S ml of methanol and the SO ul of 2SO ppm surrogate 
solution, add 2SO ul of SO ppm matrix spike standard 
solution. Take a 100 ul aliquot of the extract and load the 
LCS/LCD pair into two consecutive chambers on the 
autosampler. A LCS/LCD pair for a methanol extract is run 
every 20 successful samples or every four weeks. The sample 
count per LCS/LCD pair is tracked on the header of each 
instrument shift log sheet. 

Matrix spikes are prepared in the same way as the samples. 
Weigh the same amount of sample for each aliquot. Add 2SO ul 
of SO ppm Matrix Spike standard solution in addition to SO ul 
of 2SO ppm surrogate standard mix. If the sample requires 
dilution, dilute the matrix spike aliquot as well. Matrix 
spike samples should be analyzed along with corresponding 
samples but it is not necessary. A MS/MSD pair ·for methanol 
extracts is run every 20 samples or every two weeks. The 
sample count per MS/MSD pair is tracked in the GC/MS Matrix 
Spike Log Book. 

9.S Analysis of Water Samples C8260> 

9.S.1 

9.S.2 

9.S.3 

Consult available screen data to determine if target analyte 
concentrations in the sample necessitates analysis of a 
reduced volume of sample. 

After checking the pH of the sample using pH paper and noting 
it on the instrument run log sheet, fill a S ml gas-tight 
syringe with sample. With a 10 ul syringe, add 10 ul of 2S 
ppm internal standard mix to the S ml syringe through the 
luer-lock tip. Fasten the luer-lock tip to the valve 
assembly at the top of the chamber and introduce the spiked 
sample into the sparge tube. Step the autosampler to purge 
mode. 

LCS/LCD pairs are prepared in the same manner as the samples, 
substituting purified reagent water for the sample. Fill a S 
ml syringe with purified reagent water and add 10 ul of 2S 
ppm internal standard mix and 10 ul of 25 ppm surrogate 
solution. Then spike with S ul of SO ppm matrix spiking 
solution. Analyze the LCS and LCD in consecutive chambers. 
LCS/LCD pairs for liquids are analyzed every 20 successful 
sample runs, or every 4 weeks per instrument, whichever is 
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9.5.4 

more frequent. The number of samples assigned to a given 
LCS/LCD pair is tracked on the header of the instrument shift 
log book. 

MS/MSD pairs are prepared like the LCS/LCD pairs. Fill a 5 
ml syringe with client sample and add 5 ul of 50 ppm internal 
standard, 10 ul of 25 ppm surrogate solution, and 5 ul of 50 
ppm matrix spiking solution. If the sample requires 
dilution, dilute the matrix spike aliquot as well. It is 
best to analyze the sample and the associated matrix spike 
consecutively, but this is not required. MS/MSD pairs for 
liquids are analyzed every 20 successful sample runs, or 
every 2 weeks, whichever is more frequent. The number of 
samples per MS/MSD pair is tracked in the GC/MS VOA Matrix 
Spike Log Book. MS/MSD pairs might be analyzed more 
frequently if a client specifically asks for their samples to 
be spiked. 

10. DA~A ACQUISI~ION AND PROCESSING 

10.1 Loading Samples using the LCS-2/ALS: The analyst must record each 
loaded sample in the instrument shift log book noting the sample 
number, the matrix, the dilution, and the chamber number. 

10.1.1 After loading a sample on the ALS, check which chamber is 
ready to purge by noting which chamber has an indicator light 
on. With the LSC-2 step and desorb preheat switches set to 
HOLD, and the bake switch set to AUTO, step to the desired 
chamber using the AUTO/HOLD/STEP switch on the ALS. Push the 
FIRST SAMPLE switch so that the light comes on. Set the LAST 
SAMPLE knob to the number of the chamber with the last 
sample. 

10.1.2 If analyzing only one sample set the LAST SAMPLE knob to the 
chamber in which the sample is loaded. Then flip the step 
switch on the LSC-2, and the position switch on the ALS, to 
AUTO. The autosampler will run until it reaches the chamber 
flagged by the LAST SAMPLE knob. Alternately, the LSC-2 step 
switch can be left on AUTO and the ALS stepped to the next 
chamber, as long as the ALS's chamber indicator light, before 
the one that is to be purged, is on. Simply turn the LAST 
SAMPLE knob one notch. When the autosampler has finished 
purging the sample, it will wait in Desorb Ready for a "GO" 
from the mass spectrometer. 
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10.2 Loading samples on the LSC-2000: After the ALS 2016 has been loaded 
with a sample or a batch of samples, set the chambers to be run on 
the LSC control panel. Press F2 (ALS) and program the starting and 
stopping positions by pressing ENTER, then the starting chamber 
number, and ENTER again. Press the -> key to set the stopping 
position. Press ENTER, the number of the last chamber to be purged, 
and then ENTER again. Press EXIT, then press START to start the 
autosampler cycle. To run a single sample, set both the starting and 
stopping positions to the chamber where the sample is loaded. When 
the autosampler has finished purging the sample, it will wait in 
Desorb Ready for a "GO" from the mass spectrometer. 

10.3 Writing a Sequence 

10.3.1 Run the program BEDIT (or BAMON,BA,SYSTEM NO. for single 
sample mode, in this mode no sequence name is needed) from 
the FMGR prompt, then enter a sequence name and hit enter. 
Sequence files follow the naming scheme: 

IMMDD[P) e.g., C0116P 

Where: I Instrument ID, i.e. B, c, D, F. 
MM = Month, e.g. 01, 02, etc. 
DO Day, e.g. 01, 02, etc. 

P Suffix added for p.m. shift. 

The Sequence File header is displayed, and here enter the MS 
Tune File name and the cartridge assignments for writing data 
to disc. Hit enter and a sample form will appear. Enter the 
data file name, the sample number, amount of sample used, ID 
file, procedure file, 4nd any information that is important 
during the data reduction step, such as "LIMS data entry" or 
"Ext. Raw Data". Any LCS, MS, or check standards entered 
must have their standard log book book number listed in the 
miscellaneous field (e.g., MSVOA417-1CS). 

10.3.2 The data files follow the naming scheme: 

Where: 

>i[T, S, or x)xxx e.g., >CT345 

i = Instrument ID, i.e. B, C, D, F. 
T = BFB Tune shot 
S = Check Standard 
[x)xxx = Number increased by one with each shot. 
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After all the information has been keyed in, hit the enter 
key. After all the samples to be run have been entered, hit 
F7, "CREATE/REPLACE", to save the sequence file to disk. 

10.4 Procedure Files 

10.4.1 The procedure files produce the customized reports. The main 
report procedure file is RVOAS. This file can be tailored to 
user needs (long or short reports, change cut off points for 
QDEL hits, or only printing a cover sheet). The procedure 
file can print a cover sheet, a diagnostic report, QDEL low 
hits, and print an extended report. 

Report procedure file format: 

TRF,RVOAS,>OATAFILE,AQUANT,DIL,QCFILE 

10.4.2 The procedure file QCUPD is used to print a summary report 
for LCS/LCD and MS/MSD pairs. This procedure file also 
creates a QCFILE that is used to print the QC summary on each 
report. 

QC Summary procedure file format: 

TRF,QCUPD,>LCS,ALCS,ALCD,QCFILE NAME 

Genernally the QCFILE NAME convention is ABNNNN where: 

A = M for MS/MSO, L for LCS/LCD 
B = Matrix: s for soil, L for liquid, and X for 

extraction. 
NNNN Date, e.g. .Jan 14 is 0114. 

Instrument D is an exception and uses the convention ANNNNB. 

10.5 Starting Batch Data Acquisition 

10.5.1 Set up the GC/MS system with the sample sequence file with: 

BAMON,BA,SYSTEM NO.,SEQUENCE FILE NAME 

Then start the batch acquisition with: 

BAMON,GO,SYSTEM NO. 
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The set point file is down loaded to the GC, and once all 
temperatures have been reached, it will be ready. The GC/MS 
will wait for the Tekmar autosampler to be ready just like 
the Tekmar will wait for the GC/MS. Once the Tekmar steps to 
DESORB READY, the GC/MS reaches all its set points, and the 
data system signals it is ready, the run will start and the 
system will run through the sequence and only stop by 
operator request or error. 

10.6 Evaluating the Data 

10.6.1 When the shift has completed, run the user program IAREA to 
print out a tabulation of all the internal standards' 
retention times and areas. The format of the user program 
is: 

IAREA,ASTD,A1ST SAMPLE,NO. OF SAMPLES 

10.6.2 Review the internal standard retention times. No internal 
standard retention time should vary by more than 30 seconds 
from the daily standard. If this occurs, the chromatographic 
system should be checked and corrections made as necessary. 
Affected samples will be reanalyzed. 

10.6.3 Review the internal standard areas. The areas should not 
vary by more than a factor of two (-SO\ to +100\). If the 
areas do vary by more than a factor of two, IAREA will flag 
the area and the analyst should check to see if the peak has 
been correctly integrated. If the area is outside the limits, 
the system should be checked and corrected if necessary. The 
sample will be reanalyzed. If, upon verification that the 
instrument is operating properly, ~he areas are still outside 
of the limits, submit both analyses with the data package and 
document the actions taken. If a sample has one or two 
internal standard areas that lie outside the limits, it is 
usually considered an acceptable analysis. The internal 
standard areas of all QC samples must pass. 

10.6.4 Verify that the sample was analyzed at the proper dilution. 
If any sample contains target compounds that are outside the 
range of the calibration curve (over 400 ppb), the sample 
should be diluted by the appropriate factor and reanalyzed. 
Any sample that has been diluted should contain levels of 
compounds (target or nontarget) that are high enough to 
justify the dilution. 
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10.6.5 The analyst should also check surrogate recoveries to verify 
that all surrogate recoveries fall within the limits 
determined in the laboratory. The sample must be reanalyzed 
if any of the three surrogates fail. If the sample is 
reanalyzed and the surrogates fail again, sample matrix 
interference can be given as the cause. 

If the analyst loading the instrument notices a sample fails 
during the shift, that analyst should schedule that sample 
for a rerun by entering it into the Rerun Log Book. 

10.7 Tentatively Identified Compounds CTICl 

10.7.1 A library search or a Tentatively Identified Compound (TIC) 
report is performed only by specific client request. A TIC 
usually adds to the cost of the analysis. To perform a TIC, 
first put the quant file back to its original state (the 
report procedure QDEL's all low hits) by typing 
"QDEL,"DATAFILENAME,Q" at the FMGR prompt. Then type 
"QDEL,"DATAFILENAME,E" to edit the quant file manually. 
Delete all false positive hits so those peaks can be 
searched. Also delete all extremely low level hits. The 
small peaks will not by.searched anyway because a peak's area 
has to be at least 10\ of the area of the nearest internal 
standard. After the QDEL is complete start the search by 
typing: 

TRF,TIC,>DATAFILENAME 

10.7.2 When the search is complete reduce the report by separating 
the sheets, putting the. TIC cover sheet on top, and 
evaluating the spectra. Call any compounds that look like 
good matches. 

10.7.3 An unknown peak cannot be given a specific name with only its 
spectra. A retention time would also need to be matched, 
which could only be done by analyzing a standard of the 
unknown. Therefore, TIC's are usually only identified by a 
generalized name, for example, branched hydrocarbon. It is 
better to give a more general name if the unknown spectrum 
does not strikingly match the library spectrum. Report 
"Hydrocarbon" as opposed to "Branched Hydrocarbon" or "Alkyl 
Naphthalene" for example. Fill out the TIC data sheet. 
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10.8 Assembling the Report 

10.8.1 All data is reduced by shift. All the data for each 12-hour 
tune shift is placed in its own labeled shift folder. Inside 
a reduced shift folder will be, from top to bottom: 

1.) Completed Data Package Checklist 
2.) Copy of Completed Instrument Shift Log 
3.) I.S. Area Summary Report 
4.) BFB Tune Report 
5.) continuing Calibration Report 
6.) Raw Data from the Standard Run 
7.) Reduced LCS/LCD and/or MS/MSD Data 
8.) Raw data from unused runs 

10.8.2 On top of the folder will be, from top to bottom: 

1.) Sample reports for all successful shots from 
that shift. 

2.) Blank sample reports. 

10.8.3 Each sample report cont~ins, from front to back: 

1.) Cover Sheet 
2.) QC Summaries 
3.) TIC Summary (if any) 
4.) Diagnostic Report 
5.) Quant Report 
6.) Chromatograph 
7.) Spectra 
8.) Library Search (if any) 

10.8.4 All QC data (LCS/LCD and/or MS/MSD) is entered into LIMS on 
the VAX computer system. LIMS assigns batch numbers to the 
LCS/LCD pairs. The Enseco sample ID numbers are used for the 
MS/MSD batch numbers. If an MS/MSD batch number is already 
taken, add an A, orB, etc., to the end of the number until a 
new batch number is created. LIMS produces a print out of 
the LCS/LCD of MS/MSD data that has been entered. These 
hardcopies of the QC data are filed in a binder. The headers 
in the GC/MS Matrix Spike Log Book must be filled out. This 
log book tracks the number of samples using the MS/MSD pair. 

10.8.5 On the cover sheet should be a batch number for the LCS/LCD 
data and the MS/MSD data. The cover sheet should be 
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initialed and dated at the top. Any hits in the blank should 
be written in the "Blank" column. All target compounds 
detected in the sample should be verified by retention time 
and spectrum. Make sure the sample was quantified against 
the current response factors by reviewing the R.F. column of 
the Diagnostic Report. 

10.8.6 The QC Summaries are included on a per client job basis. For 
example, if there are four samples from the same client job, 
only one of their reduced reports needs to have a QC Summary. 

10.8.7 When the data package seems completed, compare it to the Data 
Package Checklist. This list is also a good tutor for anyone 
new to what an Enseco GC/MS data package needs. Many special 
circumstances are quickly described using a footnote. To 
document any deviations from the method and its acceptance 
criteria, an anomaly report must be filed with any affected 
shifts. 

10.8.8 Any samples that need to be rerun must be entered into the 
Rerun Log Book. A rerun log book entry contains the Enseco 
sample ID number, original dilution, shift in which the 
original dilution was analyzed, and a suggested rerun 
dilution. Also put an asterisk in the rerun column of the 
Sample Log Book. 

10.8.9 Once the shift folder has been completed the completion date 
is noted in the Sample Log Book and then it is passed on to 
the GC/MS supervisor or a GC/MS data reviewer for a Level II 
review. After the data is reviewed, each sample cover sheet 
and any QC summaries are xeroxed and put into the job folders 
that are filed in the GC/MS laboratory. Once all the samples 
from a job are completed and copies of the reports are in the 
job folders, the job is ready to go to Data Management. 

10.8.10 After the desired data has been xeroxed, the shift folder is 
filed in filing cabinets in the GC/MS laboratory. Data for 
approximately the last eight months is stored there for 
future reference. After eight months the data is boxed and 
stored in the Data Reduction room. 
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10.9 Archiving Data to Tape 

10.9.1 once every few weeks it is necessary to tape data off the 
system because the disks on the computer system fill up. The 
tapes used to archive data are 600 ft. 16 track cartridge 
tapes. From the FMGR prompt type CI and then from the CI 
prompt type TF. Use a "?" for explanation of commands and 
options. This puts you into the Tape Filer Utility. Set 
defaults with the DE command, for example: 

DE,,9,KVAY 

Then start a group of copy commands by typing "GR", then the 
copy commands of the form: 

CO,SOURCE,DESTINATION 

The destination parameter is left blank because the 9 in the 
DE command sets the destination to LU 9, the tape unit. 
After all the copy commands have been entered, end the group 
of copy commands with "EG", and then the taping starts. 

10.9.2 A much easier method for taping data is to edit the procedure 
file "TFBKUP", placing fil~ masks of the files you want to 
copy on the lines starting with the co command. Then at the 
TF prompt simply type, TR,TFBKUP, and the procedure file does 
the rest for you. When using TFBKUP, make sure the A option 
in the DE command line is set the way you want it. "A" 
appears in the DE command line if you want to append to a 
previously used tape. Take the "A" option out if the tape is 
new. 

10.9.3 A print out of the tape's directory must be made once the 
tape is full. The tapes for volatile analysis raw data are 
labeled using the date the data was taped and using the 
naming scheme: 

A-1-xx e.g., A-l-83 

where·XX equals the sequential tape number. Place the print 
out of the directory in the binder marked "Raw Data Backup". 

11. QUALITY CONTROL: The laboratory must, on an on going basis, demonstrate 
through the analysis of quality control check standards that the operation 
of the measurement system is in control. These QC samples consist of the 
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following: method blanks, LCS/LCD, MS/MSD, surrogates, internal standards, 
and check standards (see SOP# M-EQA-002). 

A Commj:. (omp.an\ 

11.1 BFB and calibration: All acceptance criteria must be met for the BFB 
spectrum, initial, and continuing calibration before samples may be 
analyzed. The acceptance criteria and corrective action requirements 
were discussed previously in this document. 

11.2 RB H20: A water reagent blank is analyzed every tune shift and must 
demonstrate that interferences in the GC/MS system are in control. 

11.3 LCS/LCD pairs: Duplicate laboratory control samples are analyzed for 
every 20 completed samples per sample per instrument. The spiking 
level for all LCS/LCD pairs is SO ppb. Control limits are listed in 
Appendix A, Table 3. 

11.4 MS/MSD pairs: Matrix spike and matrix spike duplicate pairs are 
analyzed for every 20 completed samples per matrix. The spiking 
level for all MS/MSD pairs is SO ppb. Control limits are listed in 
Appendix A, Table 3. 

11.s scs: A surrogate control sample is analyzed with every analytical 
lot. This sample serves as the method blank. An analytical lot for 
volatile organics is defined as samples analyzed within a twelve hour 
period. For samples extracted in methanol prior to analysis, an 
analytical lot is defined as those samples prepared at the same time. 

11.6 surrogates Spiked into Samoles: Surrogate compounds are required to 
be spiked into all samples and QC samples for this method. The 
surrogate spiking level is 50 ppb. All surrogate recoveries for the 
reagent blank, QC samples, and samples must fall within the limits 
determined by the laboratory. The surrogates may lie outside the 
limits for a client sample, but it must be due to sample matrix 
effects. Control limits are listed in Appendix A, Table 3. 

11.7 Data Acceptability: Is based upon the results of the Laboratory 
Control Samples unless otherwise negotiated with the client. QC data 
must fall within established control limits in order for the 
laboratory to be considered "in control" when samples from that QC 
lot were analyzed. 

11.8 Corrective Action: When an out of control event is noted, corrective 
action is required. Corrective actions may include, but are not 
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2. inspection of instrument operational settings that affect 
linearity and sensitivity 

3. repreparation and reanalysis of samples 
4. inspection of sample data for matrix effects. 

11.9 Control Limits: Control limits will be determined as described in 
SOP No.: M-EQA-002. Current historical limits generated by the 
laboratory will be available through LIMS and are also listed below 
in Appendix A, Table 3. 

E.nseco 

11.10 Method performance: A Method Detection Limit (MDL) study is 
performed to determine the lowest concentration the GC/MS system can 
detect with a 99\ =onfidence that the value is non-zero. It is 
achieved by analyzing seven replicate spikes, each containing all 
target compounds of interest, at a concentration near the reporting 
limit, e.g. 5 ppb to 10 ppb. The MDL is calculated from the standard 
deviation of the replicate concentrations. 

12. CALCULATIONS 

12.1 Calculations required to verify automated data reduction 

12.1.1 Response Factors 

RF = 

Where: Ax 

A is 

Cis 
Cx 

= 

= 

= 
= 

( Ax ) ( Cis ) 

( Ais )( ex 

Area of the characteristic ion for the compound to 
be measured. 
Area of the characteristic ion for the specific 
internal standard. 
Concentration of the internal standard (ng/ul). 
Concentration of the compound in ng/ul. 
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12.1.2 Average response factor 

RFave = (RF20 + RFSO + RF100 + RF200 + RF400)/S 

Where: RFx = Response factor of a compound in each of the 
calibration levels. 

12.1.3 Percent Relative Standard Deviation 

( so ) 
\RSD = -------- X 100 

RFave 

Where: RSD = 
RFave = 
so = 

Relative Standard Deviation 
Mean of initial response factors (per compound) 
Standard Deviation of initial response factors (per 
compound) 

N 

Where: so = 
i=l N-1 

12.1.4 Percent Difference from average response factor 

RFi RFc 
\ Difference ------------- X 100 

Where: RFi 
RFc = 

RFi 

Average response factor from initial calibration. 
Response factor from current calibration check 
standard. 
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12.1.5 Percent Recovery 

SSR - SR 
Matrix Spike Percent Recovery = --------- x 100 

SA 

Where: SSR = 
SR = 
SA = 

Spike Sample Results 
Sample Result 
Spike Added from spiking mix 

12.1.6 Relative Percent Difference 

RPD 

Where: RPD 
D1 = 
D2 = 

Dl - D2 

------------- X 100 
(Dl + D2)/2 

Relative Percent Difference 
First Sample Value 
Second Sample Value (duplicate) 

12.1.7 Medium Level Soil Concentration <dry weight> 

Where: 

( Ax ) ( I s ) ( Vt ) 

Concentration ug/Kg = --------------------
(Ais) (RF) (Vi) (Ws) (D) 

Ax,Is,Ais,RF = Same as given for water above 
Vt Volume of total extract (ul) (use 10,000 

factor cif this when dilutions are made) 
Vi = Volume of extract added for purging 
D = (100 - % moisture)/100 
Ws = Weight of sample extracted (grams) 

12.1.8 Medium Level Soil Concentration (wet weight) 

( Ax ) ( Is ) ( Vt ) 

Concentration ug/Kg = -----------------
(Ais)(RF)(Vi)(Ws) 

(ul) 

ul or a 

Where: Ax,Is,Ais,RF,Vt,Vt = Same as given for soil dry weight 
above. 
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12.1.9 Low Level Soil Concentration !dry weight) 

(Ax) (Is) (Vt) 

Concentration ug/Kg = --------------------
(Ais)(RF)(Vi)(Ws)(D) 

Effective Date: 
01-03-94 

Where: Ax,Is,Ais,RF = Same as given for water, above 
D = (100 - \ moisture)/100 
Ws = Weight of sample purged (grams) 

12.1.10 Low Level Soil Concentration (wet weight) 

(Ax) (Is) 
Concentration ug/Kg = ------------

(Ais) (RF) (Ws) 

Where: Ax,Is,Ais,RF = Same as given for water, above 
Ws = Weight of sample purged (grams) 

13. REPORTING REQUIREMENTS 

Enseco 
A Com1n,::. (IJmNn' 

13.1 Units: Solid and sludge samples will be reported in ug/kg on a wet 
weight basis, unless requested otherwise by the client. Samples that 
need methanol extraction will be reported in mg/kg. 

13.2 Reporting limits: See Appendix A, Table 1. Reporting limits will be 
adjusted according to sample dilution. 

13.3 Significant figures: All data will be reported with two significant 
figures. 

13.4 LIMS data entry: All successful LCS/LCD pairs must be entered into 
LIMS under Spike Quality Control. (At the LIMSMENU choose PROJECT/ 
DATA MAINTENANCE then choose DCS). Solid LCS/LCD data is entered 
into the 8260-S category, and the medium level LCS/LCD data is 
entered into the 8260M-S category. 

13.5 Footnotes: For most unusual circumstances that should be brought to 
the client's attention, there exists a footnote to describe the 
situation. A footnote symbol will be on the report near the item 
that needs annotation. A copy of the footnote list is found in 
Appendix A, Table 4 
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14. REFERENCES 

14.1 Method Source: Method 8240, SW-846 Third Edition, USEPA, Office of 
Solid Waste and Emergency Response, Washington, DC 20460, September 
1986. 

14.2 Deviations from Source Methods 

14.2.1 Deviations from the specified criteria for initial and 
continuing calibration are allowed, provided the rationale is 
documented on an anomaly report. 

14.2.2 An internal QA/QC program has been adopted by Enseco, Inc. 
This is described in Enseco's "Quality Assurance Program Plan 
for Environmental Chemical Monitoring." Specific elements of 
the QC program are described in SOP NO. M-EQA-002: "Internal 
QC Checks--Laboratory Performance QC." The laboratory 
control samples generated in this program are used to monitor 
method performance. Matrix spikes are performed at the 
request of the client. 

14.2.3 The medium level method for soil referred to in this SOP is 
equivalent to ~he high level method described in method 8240. 
The only excep~ion is that this SOP uses a 5 g sample 
compared to the 4 g sample recommended in method 8240. 
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Table 1. 8260 Target Analyte List 

Compound name 

Pentafluorobenzene (IS) 
Bromoethane-d3 
Dichlorodifluoromethane 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Trichlorofluoromethane 
1,1-Dichloroethene 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
1,1-Dichloroethane 
2,2-Dichloropropane 
Bromo chloromethane 
1,1,1-Trichloroethane 

Concentration 
in Std <pobl 
Soil Liquid 

50 10 
50 10 
50 
50 
50 
50 
50 
50 
so 
so 
so 
50 
so 
so 
so 
50 

Chloroform SO 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

1,4-Difluorobenzene (IS) 50 
l,2-Dichloroethane-d4 (SURR) 50 
1,1-Dichloropropene 
1,2-Dichloroethane 
Dibromomethane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Carbon Tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
Trichloroethene 
Toluene 
1,2-Dibromoethane 
1,1,2-Trichloroethane 
Benzene 
Toluene-dB (SURR) 

50 
so 
50 
50 
so 
50 
50 
50 
50 
so 
50 
50 
so 
50 

Quant Ion 
(m/z) 
168 
111 
as 
50 
94 
62 
64 
84 

101 
96 
96 
96 
63 
77 

128 
97 
83 

114 
6S 
7S 
62 

174 
7S 
7S 

117 
83 
63 

130 
92 

107 
97 
78 
98 

STANDARD 
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Reporting 
Limit <ppbl 

Liquid Soil 
1.0 N/A 
1.0 N/A 
1.0 20 
1.0 10 
1.0 10 
1.0 10 
1.0 10 
1.0 5 
1.0 10 
1.0 5 
1.0 5 
1.0 5 
1.0 5 
1.0 5 
1.0 5 
1.0 5 
1.0 5 
N/A N/A 
N/A N/A 
f.o 5 
1.0 5 
1.0 5 
1.0 5 
1.0 5 
1.0 5 
1.0 5 
1.0 5 
1.0 5 
1.0 5 
1.0 5 
1.0 5 
1.0 5 
N/A N/A 

Enseco 
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Concentration 
ComEound name :.n Std IEEbl Quant Ion 

soil Liquid (m/z) 
p-Bromofluorobenzene (SURR) so 10 9S 
Ch1orobenzene-dS (IS) so 10 117 
1,3-Dichloropropane so 10 76 
Tetrachloroethene so 10 164 
Dibromochloromethane so 10 129 
1,1,1,2-Tetrachloroethane so 10 131 
Chlorobenzene so 10 112 
Ethylbenzene so 10 106 
m,p-Xylenes 100 20 106 
o-Xy1ene so 10 106 
Styrene so 10 104 
Bromoform so 10 173 
1,4-Dichlorobenzene-d4 (IS) so 10 1S2 
Isopropylbenzene so 10 10S 
1,1,2,2-Tetrachloroethane so 10 83 
Bromobenzene so 10 1S6 
1,2,3-Trichloropropane so 10 7S 
2-Chlorotoluene so 10 126 
n-Propylbenzene so 10 120 
1,3,S-Trimethylbenzene so 10 10S 
4-Chlorotoluene so 10 91 
tert-Butylbenzene so 10 119 
1,2,4-Trimethylbenzene so 10 10S 
sec-Buty1benzene so 10 10S 
p-Isopropy1toluene so 10 119 
1,3-Dichlorobenzene so 10 146 
1,4-Dichlorobenzene so 10 146 
n-Butylbenzene so 10 91 
1,2-Dichlorobenzene so 10 146 
1,2,4-Trichlorobenzene so 10 180 
1,2-Dibromo-3-Chloropropane so 10 7S 
Hexachlorobutadiene so 10 22S 
Napthalene so 10 128 
1,2,3-Trichlorobenzene so 10 180 

STANDARD 
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Reporting 
Limit IEEbl 

Liquid Soil 
N/A N/A 
N/A N/A 
1.0 s 
1.0 s 
1.0 s 
1.0 s 
1.0 s 
1.0 s 
1.0 s 
1.0 s 
1.0 s 
1.0 s 
N/A N/A 
1.0 s 
1.0 s 
1.0 s 
1.0 s 
1.0 s 
1.0 s 
1.0 5 
1.0 5 
1.0 5 
1.0 5 
1.0 5 
1.0 5 
1.0 5 
1.0 5 
1.0 5 
1.0 5 
1.0 5 
1.0 5 
1.0 5 
1.0 5 
1.0 5 

Target compounds are listed under their assigned internal standard (IS). 
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Table 2. CCC and SPCC Criteria 

Calibration Check Compounds 

Effective Date: 
Ol-03-94 

Initail Calibration: The percent relative standard deviation, \RSO, 
for each compound listed below should be < 30.0% 

continuing Calibration: The percent difference, %0, from the average 
response factor determined in the initial calibration should be < 
25.0% for each compound listed below. 

Vinyl Chloride 
l,l-Dichloroethene 
Chloroform 
1,2-Dichloropropane 
Toluene 
Ethylbenzene 

System Performance Check Compounds 

Initial Calibration: The average response factor for each compound 
listed below should be> 0.300 (0.250 for bromoform). 

Continuing Calibration: The response factor for each compound listed 
below should be> 0.300 (0.250 for bromoform). 

Chloromethane 
l,l-Dichloro~thane 

Bromoform 
1,1,2,2-Tetrachloroethane 
Chlorobenzene 
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~able 3. Recovery and RPD Limits for 8260 and 8260-M 

surrogate Percent Recovery Limits * 

Method Spike Compound Amount Low High 
SQiked Limit Limit RPD 

EPA 8260 Dibromofluorobenzene 50 ug/L 
EPA 8260 Toluene-dB so ug/L 
EPA 8260 Bromofluorobenzene 50 ug/L 

EPA 8260-M Dibromofluorobenzene 2.5 mg/Kg 
EPA B260-M Toluene-dB 2.5 mg/Kg 
EPA 8260-M Bromofluorobenzene 2.5 mg/Kg 

Laboratory Control Sam:Qle Limits 

EPA B260 1,1-Dichloroethene 50 ug/L 49\ 133\ 15 
EPA B260 Benzene 50 ug/L 79\ 118\ 14 
EPA 8260 Chlorobenzene 50 ug/L 74% 129% 14 
EPA 8260 Toluene 50 ug/L 75\ 118% 14 
EPA 8260 Trichloroethene 50 ug/L 76\ 128% 15 

EPA 8260-M 1,1-Dichloroethene 2.5 mg/Kg 44\ 135% 18 
EPA 8260-M Benzene 2.5 mg/Kg 72\ 126\ 16 
EPA 8260-M Chlorobenzene 2.5 mg/Kg 74\ 130\ 14 
EPA 8260-M Toluene 2.5 mg/Kg 71\ 123\ 16 
EPA 8260-M Trichloroethene 2.5 mg/Kg 75\ 132% 16 

* See the supervisor or QA officer for the control limits 

Enseco 
A Comm~ Compan\ 



Subject or Tile: 
GC/MS Analysis of Volatile Organics (Method 8260) 

SOP No.: 
LM-CRL-3005 

Revision: 
1.0 

STANDARD 
OPERATING 
PROCEDURE 

Page ~ of -iQ_ 

Effective Date: 
01-03-94 

Table 3. Recovery and RPD Limits for 8260 and 8260-M 

Matrix Spike Recovery Limits 

Method Spike Compound Amount Low High 
Spiked Limit Limit RPD 

EPA 8260 1,1-0ichloroethene 50 ug/L 46\ 138\ 44 
EPA 8260 Benzene so ug/L 46\ 139\ 44 
EPA 8260 Chlorobenzene so ug/L 46\ 140\ 43 
EPA 8260 Toluene so ug/L 46\ 140\ 43 
EPA 8260 Trichloroethene so ug/L 47\ 141\ 43 

EPA 8260-M 1,1-0ichloroethene 2.5 mg/Kg 54\ 134\ 25 
EPA 8260-M Benzene 2.5 mg/Kg 62\ 126\ 24 
EPA 8260-M Chlorobenzene 2.5 mg/Kg 67\ 124\ 22 
EPA 8260-M Toluene 2.5 mg/Kg 66\ 126\ 22 
EPA 8260-M Trichloroethene 2.5 mg/Kg 67\ 124\ 21 
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Table 4. Footnotes Legend 

Effective Date: 
01-03-94 

Footnote Description 

A • • Aldol condensation product. 
a • 
B • • 
b • 
c . 
c 

• • See narrative. 
• Compound is also detected in the blank. 

• • Sample vial contained headspace before processing was initiated. 
• Analyte confirmed by GC/MS. 

• • Value is outside of limits possibly due to sample matrix 
interference. 

D • • • • • Compound quantitated at a secondary dilution. 
d • • • Quality Control parameter outside of acceptance limits for this 

result. Reanalysis was not possible due to insufficient sample 
remaining. See narrative. 

E • • . • • Concentration exceeds calibration range. Value is estimated. 
e • . • • &RESULT SUMMARY 
F • • • • Reported value estimated due to an interference. 
f .•••• Holding time was exceeded for analysis or processing. See narrative. 
G . . • • • Reporting Limit elevated due to sample matrix interference. 
g ••••• Benzo(b) and Benzo(k) quantitated as an isomeric pair. 
H • • • • • Surrogate not detected because of required sample dilution. 
h • • • Reporting limit changed due to high background in the preparation 

blank. 
I • • • • • Surrogate not detected because of required sample dilution. 
i . 

J . 

j 

K 

k • • 
L • • 

1 . 

M 
m • • 

Sample chromatographic pattern is not identical to the standard 
pattern used to calibrate the gas chromatograph. 
Result is detected below thE reporting limit or is an estimated 
concentration. 
Analyte not recovery corrected. Toxaphane and Chlordane are 
multicomponent analytes, and therefore, interfere with the analysis 
of the single component analytes • 

• • Identified by mass spectrum only; quantitation based on 1:1 response 
with internal standard • 

• Modified for soil analysis. 
These components are not separable using this method and are 
therefore quantitated together. 

• • Methylene chloride levels less than 5 times the reporting limit do 
not receive second column confirmation. 

• • • Primary result. 
Analyte associated with sample processing and analysis in the lab 
environment. An acceptable blank must contain < 3 times the 
reporting limit of this analyte for this method. 

N . • • • • Spiked sample recovery not within limits. 
n • . • Spiked analyte out of matrix spike acceptance limits; refer to lab 

control sample results. 
0 • • • • • Preparation date exceeded holding time due to repreparation for QA 

reasons. 
o • • • • • Reporting limit varies due to high level of analyte present in 

sample • 
p • • Analysis date exceeded holding time due to reanalysis for QA 

reasons. 
p • • • Reporting limit was raised due to a dilution necessitated by initial 

post-digestion spike recovery of less than 40%. 




